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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the degree of 
thermal deterioration of a storage and reduction type 
NOx catalyst. 

SOLUTION: This exhaust emission control device for 
an internal combustion engine having the storage and 
reduction type NOx catalyst 17 in an exhaust pipe 16 
for the lean-combustible internal combustion engine 
comprises an incoming gas SOx sensor 23 provided 
at the upstream side of the NOx catalyst 17 and an 
outgoing gas SOx sensor 24 and an air/fuel ratio 
sensor 27 at the downstream side. SOx poisoning 
recovery treatment is executed to the NOx catalyst 
17, and right after almost complete poisoning 
recovery, saturated NOx release treatment is 
executed to the NOx catalyst 17 and a change-to-rich time is measured and compared 
with a change-to-rich time for a new NOx catalyst 17 for judging the degree of thermal 
deterioration in accordance with the comparison value. Otherwise, the NOx clean-up rate 
of the NOx catalyst is measured forjudging the degree of thermal deterioration. When the 
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degree of thermal deterioration exceeds a preset level, thermal deterioration inhibiting 
means is operated for inhibiting further thermal deterioration. 



LEGAL STATUS 

[Date of request for examination] 20.06.2002 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3624815 

[Date of registration] 10.12.2004 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAAyTaiOEDA413303937Pl... 12/15/2005 



JP,2001-303937,A [CLAIMS] 



Page 1 of 3 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (b) The occlusion reduction type NOx catalyst which emits NOx absorbed when the 
oxygen density of the exhaust gas which is formed in the flueway of the internal combustion engine 
in which lean combustion is possible, absorbs NOx and flows when the air- fuel ratio of the flowing 
exhaust gas is Lean was low, and returns to N2, (**), when judged with it being an activation stage 
by poisoning recovery activation stage judging means to perform SOx poisoning recovery to which 
SOx is made to emit from said occlusion reduction type NOx catalyst and to judge whether it is a 
stage, and said (Ha) poisoning recovery activation stage judging means SOx deposited on said 
occlusion reduction type NOx catalyst » the whole quantity is emitted mostly ~ making - this 
occlusion reduction type NOx catalyst — SOx With a poisoning recovery means to recover poisoning 
(d) An occlusion capacity detection means to detect the NOx occlusion capacity of said occlusion 
reduction type NOx catalyst, (e) The NOx occlusion capacity it is incapable on the NOx occlusion 
capacity of said occlusion reduction type NOx catalyst detected by said occlusion capacity detection 
means after performing SOx poisoning recovery with said poisoning recovery means, and criteria is 
measured. The exhaust emission control device of the internal combustion engine characterized by 
having a heat deterioration judging means to judge the heat deterioration degree of this occlusion 
reduction type NOx catalyst based on the compound value. 

[Claim 2] Said occlusion capacity detection means is the exhaust emission control device of the 
internal combustion engine according to claim 1 characterized by using as the barometer of NOx 
occlusion capacity a duration after making the NOx occlusion condition of an occlusion reduction 
type NOx catalyst into a saturation state, until it changes the air- fuel ratio of the exhaust gas which 
flows into this occlusion reduction type NOx catalyst to Ricci from Lean, it maintains to Ricci and 
the air-fuel ratio of the exhaust gas of the outlet of this occlusion reduction type NOx catalyst 
becomes Ricci from the change of this air-fuel ratio. 

[Claim 3] Said poisoning recovery activation stage judging means is the exhaust emission control 
device of the internal combustion engine according to claim 1 or 2 characterized by judging with it 
being the activation stage of SOx poisoning recovery when the NOx occlusion capacity of the 
occlusion reduction type NOx catalyst detected by said occlusion capacity detection means is less 
than a predetermined lower limit. 

[Claim 4] (b) The occlusion reduction type NOx catalyst which emits NOx absorbed when the 
oxygen density of the exhaust gas which is formed in the flueway of the internal combustion engine 
in which lean combustion is possible, absorbs NOx and flows when the air-fuel ratio of the flowing 
exhaust gas is Lean was low, and returns to N2, (**), when judged with it being an activation stage 
by poisoning recovery activation stage judging means to perform SOx poisoning recovery to which 
SOx is made to emit from said occlusion reduction type NOx catalyst and to judge whether it is a 
stage, and said (Ha) poisoning recovery activation stage judging means SOx deposited on said 
occlusion reduction type NOx catalyst — the whole quantity is emitted mostly — making — this 
occlusion reduction type NOx catalyst — SOx With a poisoning recovery means to recover poisoning 
(d) A rate measurement means of purification to measure the rate of NOx purification of said 
occlusion reduction type NOx catalyst, (e) The rate of NOx purification used as the rate criteria of 
NOx purification of said occlusion reduction type NOx catalyst measured by said rate measurement 
of purification after performing SOx poisoning recovery with said poisoning recovery means is 
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compared. The exhaust emission control device of the internal combustion engine characterized by 
having a heat deterioration judging means to judge the heat deterioration degree of this occlusion 
reduction type NOx catalyst based on the compound value. 

[Claim 5] Said rate measurement means of NOx purification is the exhaust emission control device 
of the internal combustion engine according to claim 3 or 2 characterized by measuring the rate of 
NOx purification based on the amount of NOx in the exhaust gas which flows into an NOx catalyst, 
and the amount of NOx in the exhaust gas by the NOx detection means installed in the lower stream 
of a river of an NOx catalyst. 

[Claim 6] Said poisoning recovery activation stage judging means is the exhaust emission control 
device of the internal combustion engine according to claim 3 or 4 characterized by judging with it 
being the activation stage of SOx poisoning recovery when the rate of NOx purification of the 
occlusion reduction type NOx catalyst measured by said rate measurement means of purification is 
less than a predetermined lower limit. 

[Claim 7] It has a close gas SOx concentration detection means to detect the SOx concentration of 
the exhaust gas which flows into said occlusion reduction type NOx catalyst. Said poisoning 
recovery activation stage judging means When the SOx concentration detected by said close gas SOx 
concentration detection means and the amount of SOx(es) which flows into the occlusion reduction 
type NOx catalyst computed based on, said internal combustion engine's inhalation air content exceed 
the specified quantity The exhaust emission control device of an internal combustion engine given in 
either of claims 1-6 characterized by judging with it being the activation stage of SOx poisoning 
recovery. 

[Claim 8] It has a close gas SOx concentration detection means to detect the SOx concentration of 
the exhaust gas which flows into said occlusion reduction type NOx catalyst. Said poisoning 
recovery activation stage judging means When the amount of SOx(es) which flows into the 
occlusion reduction type NOx catalyst computed based on the sulfur concentration, fuel 
consumption, or mileage of a fuel of said internal combustion engine which presumed from the SOx 
concentration detected by said close gas SOx concentration detection means exceeds the specified 
quantity The exhaust emission control device of an internal combustion engine given in either of 
claims 1-6 characterized by judging with it being the activation stage of SOx poisoning recovery. 
[Claim 9] A close gas SOx concentration detection means to detect the SOx concentration of the 
exhaust gas which flows into said occlusion reduction type NOx catalyst, It has an appearance gas 
SOx concentration detection means to detect the SOx concentration of the exhaust gas which flows 
out of this occlusion reduction type NOx catalyst. Said poisoning recovery activation stage judging 
means When the amount of SOx occlusion presumed based on inhalation air content or amount of 
exhaust gas of the concentration difference of the SOx concentration detected by said close gas SOx 
concentration detection means and the SOx concentration detected by said appearance gas SOx 
concentration detection means and said internal combustion engine exceeds the specified quantity 
The exhaust emission control device of an internal combustion engine given in either of claims 1-6 
characterized by judging with it being the activation stage of SOx poisoning recovery. 
[Claim 10] A close gas SOx concentration detection means to detect the SOx concentration of the 
exhaust gas which flows into said occlusion reduction type NOx catalyst, It has an appearance gas 
SOx concentration detection means to detect the SOx concentration of the exhaust gas which flows 
out of this occlusion reduction type NOx catalyst. Said poisoning recovery activation stage judging 
means When it approaches to predetermined level to the SOx concentration by which the SOx 
concentration detected by said appearance gas SOx concentration detection means was detected by 
said close gas SOx concentration detection means The exhaust emission control device of an internal 
combustion engine given in either of claims 1-6 characterized by judging with it being the activation 
stage of SOx poisoning recovery. 

[Claim 1 1] From the amount of SOx occlusion presumed that occlusion was carried out to said 
occlusion reduction type NOx catalyst It is SOx by said poisoning recovery means. When 
performing poisoning recovery The amount of emission SOx(es) presumed based on inhalation air 
content or amount of exhaust gas of the concentration difference of the SOx concentration detected 
by the ******** g as §Qx concentration detection means and the SOx concentration detected by said 
close gas SOx concentration detection means and said internal combustion engine is subtracted. SOx 
by said poisoning recovery means when the amount of SOx(es) which remains for an occlusion 
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reduction type NOx catalyst is presumed and this amount of SOx survival decreases to the specified 
quantity Exhaust emission control device of the internal combustion engine according to claim 9 
characterized by ending poisoning recovery. 

[Claim 12] It is the exhaust emission control device of an internal combustion engine given in either 
of claims 1-6 characterized by having a heat deterioration control means to control the heat 
deterioration of said occlusion reduction type NOx catalyst, for this heat deterioration control means 
not operating when the heat deterioration degree judged by said heat deterioration judging means is 
below predetermined level, but operating when said predetermined level is exceeded. 
[Claim 13] Said heat deterioration control means is the exhaust emission control device of the 
internal combustion engine according to claim 12 characterized by being the fuel cut prohibition 
control which forbids a fuel cut in an internal combustion engine's elevated-temperature operation 
region. 

[Claim 14] Said heat deterioration control means is the exhaust emission control device of the 
internal combustion engine according to claim 12 characterized by being the Lean operating-range 
reduction control which decreases a Lean operating range in an internal combustion engine's 
elevated-temperature operation region. 

[Claim 15] Ricci who makes it flow into an NOx catalyst according to the degree of heat 
deterioration, or the amount of exhaust gas of SUTOIKI is increased, or said heat deterioration 
control means is /. And exhaust emission control device of the internal combustion engine according 
to claim 12 characterized by shortening the period which makes the exhaust gas of Ricci or 
SUTOIKI flow into an NOx catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what can start the exhaust emission control device 
which can purify nitrogen oxides (NOx) from the exhaust gas discharged by the internal combustion 
engine in which lean combustion is possible, especially can detect the heat deterioration of an NOx 
catalyst. 
[0002] 

[Description of the Prior Art] There is an occlusion reduction type NOx catalyst as an exhaust 
emission control device which purifies NOx from the exhaust gas discharged by the internal 
combustion engine in which lean combustion is possible. An occlusion reduction type NOx catalyst 
(it may only be hereafter called a catalyst or an NOx catalyst) is a catalyst which emits NOx which 
absorbed NOx when the air-fuel ratio of inflow exhaust gas was Lean (namely, under a hyperoxia 
ambient atmosphere), and was absorbed when the oxygen density of inflow exhaust gas fell, and 
returns to N2. 

[0003] When the structure of an NOx catalyst and the mechanism of NOx purification are explained 
briefly, an NOx catalyst It comes to **** NOx occlusion agents, such as catalyst matter, such as 
platinum (Pt), and barium (Ba), on support, such as an alumina, (in the following explanation). If the 
exhaust gas of the Lean air- fuel ratio flows into the NOx catalyst explained in the example of the 
NOx catalyst which comes to **** Pt and Ba, NOx in exhaust gas oxidizes on the surface of Pt, is 
set to N02, this N02 will be absorbed in Ba, and will combine with BaO and will be absorbed in the 
form of nitrate ion N03-. Absorption of this NOx is performed in the interface of Ba and Pt. On the 
other hand, when the exhaust gas of SUTOIKI (theoretical air fuel ratio) or a rich air- fuel ratio flows 
into an NOx catalyst and an oxygen density falls, N03- absorbed by the NOx catalyst is emitted in 
the form of N02 or NO, reacts with HC in exhaust gas, and CO further, and is made to return to N2. 
[0004] Therefore, if this NOx catalyst* is arranged to the flueway of the internal combustion engine in 
which lean combustion is possible and the exhaust gas of the Lean air- fuel ratio and the exhaust gas 
of SUTOIKI or a rich air-fuel ratio are passed by turns, NOx in exhaust gas can be purified. 
[0005] If this NOx catalyst is used for exhaust gas purification at the long period of time, this NOx 
catalyst carries out degradation with the passage of time, and it is known that NOx purification 
capacity will decline as shown in drawing 5 . It is thought that this degradation has a cause in the 
sulfur in the (a) fuel and (b) heat, degradation resulting from the sulfur in a fuel may be called sulfur 
poisoning degradation, degradation resulting from heat may be called heat deterioration, and it may 
distinguish. In addition, although sulfur poisoning degradation may be expressed as S poisoning 
degradation or SOx poisoning degradation, it is unified with an expression called SOx poisoning 
degradation by the following explanation. 

[0006] If SOx poisoning degradation is explained, generally the sulfur content is contained in the 
fuel for an internal combustion engine, if a fuel is burned with an internal combustion engine, the 
sulfur content in a fuel will burn and sulfur oxides (SOx), such as S02 and S03, will be generated. 
Since said occlusion reduction type NOx catalyst absorbs SOx in exhaust gas by the same 
mechanism as performing absorption of NOx, if an NOx catalyst is arranged to an internal 
combustion engine's flueway, not only NOx but SOx will be absorbed by this NOx catalyst. 
[0007] However, SOx absorbed by said NOx catalyst is easy to tend be accumulated into a catalyst 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



12/15/2005 



JP,200 1-303937, A [DETAILED DESCRIPTION] 



Page 2 of 18 



that it decomposes and is hard to be emitted in order to form a stable sulfate with time amount 
progress. It is called SOx poisoning that a sulfate is accumulated in an NOx catalyst, and if SOx 
poisoning advances and the SOx accumulated dose within an NOx catalyst increases, in order that 
the NOx absorption capacity of a catalyst may decrease, the rate of NOx purification will fall. This is 
SOx poisoning degradation. 

[0008] Although absorption of NOx in an NOx catalyst will be performed in the interface of Pt 
(catalyst matter) and Ba (NOx absorbent) as mentioned above if heat deterioration is explained, as 
for Pt, it is known in sintering by heat a lifting and that will grow up and particle size will become 
large. In purification of the exhaust gas discharged by the internal combustion engine for cars, the 
thermal load which joins an NOx catalyst is large, and sintering of Pt cannot be avoided. Thus, if Pt 
causes sintering, the touch area of Pt and Ba will decrease, namely, the interface of Pt and Ba will 
decrease. Consequently, the NOx absorptance of an NOx catalyst declines and NOx purification 
capacity declines. This is heat deterioration. 

[0009] while sintering (particle-size growth of the catalyst matter) of the catalyst matter shows the 
effect which it has on the NOx purification engine performance and sintering of the catalyst matter is 
not progressing, the NOx purification engine performance of drawing 12 is high (namely, when 
particle size is small), and sintering progresses -- it is alike, and it follows and the NOx (that is, 
particle size becomes large — alike — following) purification engine performance falls. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, since SOx absorbed by the NOx catalyst by 
performing predetermined recovery can be made to be able to emit and it can return to S02 about 
said SOx poisoning degradation as indicated by the patent official report of a patent number No. 
2745985 etc., it is possible to recover an NOx catalyst from SOx poisoning. 

[001 1] On the other hand, it is impossible to return to the condition before carrying out sintering of 
the Pt which caused sintering once, therefore it is impossible to recover an NOx catalyst from heat 
deterioration. Therefore, detecting the degree (heat deterioration level) of the heat deterioration of an 
NOx catalyst, when managing an NOx catalyst has important semantics. 

[0012] However, the technique of now detecting a heat deterioration degree is not established, but it 
is anxious for development of the technique of detecting the degree of heat deterioration. This 
invention is made in view of the trouble of such a Prior art, and the technical problem which this 
invention tends to solve is shown in aiming at improvement in an internal combustion engine's 
exhaust air purification technique by establishing the detection technique of the heat deterioration 
degree of an occlusion reduction type NOx catalyst. 
[0013] 

[Means for Solving the Problem] This invention adopted the following means, in order to solve said 
technical problem. The exhaust emission control device of the internal combustion engine 
concerning the 1st invention The occlusion reduction type NOx catalyst which emits NOx absorbed 
when the oxygen density of the exhaust gas which is formed in the flueway of the internal 
combustion engine in which (b) lean combustion is possible, absorbs NOx and flows when the air- 
fuel ratio of the flowing exhaust gas is Lean was low, and returns to N2, (**), when judged with it 
being an activation stage by poisoning recovery activation stage judging means to perform SOx 
poisoning recovery to which SOx is made to emit from said occlusion reduction type NOx catalyst 
and to judge whether it is a stage, and said (Ha) poisoning recovery activation stage judging means 
SOx deposited on said occlusion reduction type NOx catalyst — the whole quantity is emitted mostly 
— making — this occlusion reduction type NOx catalyst — SOx With a poisoning recovery means to 
recover poisoning (d) An occlusion capacity detection means to detect the NOx occlusion capacity of 
said occlusion reduction type NOx catalyst, (e) The NOx occlusion capacity it is incapable on the 
NOx occlusion capacity of said occlusion reduction type NOx catalyst detected by said occlusion 
capacity detection means after performing SOx poisoning recovery with said poisoning recovery 
means, and criteria is measured. It is characterized by having a heat deterioration judging means to 
judge the heat deterioration degree of this occlusion reduction type NOx catalyst based on the 
compound value. 

[0014] In this internal combustion engine's exhaust emission control device, if it judges with a 
poisoning recovery activation stage judging means being the stage when SOx poisoning recovery 



http : //www4 . ipdl . ncip i . go .j p/cgi-bin/tran_web_cgi_ej j e 



12/15/2005 



JP,2001-303937,A [DETAILED DESCRIPTION] 



Page 3 of 18 



should be performed to an occlusion reduction type NOx catalyst, a poisoning recovery means will 
perform SOx poisoning recovery to an occlusion reduction type NOx catalyst, and will emit nearly 
completely SOx by which occlusion is carried out to the occlusion reduction type NOx catalyst. And 
an occlusion capacity detection means detects the NOx occlusion capacity of an occlusion reduction 
type NOx catalyst immediately after completion of SOx poisoning recovery. Then, the NOx 
occlusion capacity for a heat deterioration judging means to serve as NOx occlusion capacity 
detected by the occlusion capacity detection means and criteria is measured, and the heat 
deterioration degree of an occlusion reduction type NOx catalyst is judged based on that compound 
value. 

[0015] The judgment principle of a heat deterioration degree is as follows. Although there are SOx 
poisoning degradation resulting from the sulfur in a fuel and heat deterioration resulting from heat in 
degradation of an occlusion reduction type NOx catalyst, heat deterioration is unrecoverable to SOx 
poisoning degradation being recoverable if predetermined poisoning recovery is performed, once it 
is generated. Therefore, even if it performs SOx poisoning recovery, it can be considered that still an 
engine-performance unrecoverable part is what is depended on heat deterioration. This is the 
principle of the heat deterioration degree judging in this invention. 

[0016] In the exhaust emission control device of the internal combustion engine concerning the 1st 
invention, NOx occlusion capacity which said heat deterioration judging means makes criteria can be 
made into the NOx occlusion capacity of a new occlusion reduction type NOx catalyst to have 
received neither SOx poisoning degradation nor heat deterioration. 

[0017] The compound value which measures and searches for the NOx occlusion capacity for said 
heat deterioration judging means to serve as NOx occlusion capacity of said occlusion reduction type 
NOx catalyst detected by said occlusion capacity detection means and criteria is good also as both 
difference, and good also as a quotient which **(ed) one side on the other hand. 
[0018] Moreover, the exhaust emission control device of the internal combustion engine concerning 
the 2nd invention The occlusion reduction type NOx catalyst which emits NOx absorbed when the 
oxygen density of the exhaust gas which is formed in the flueway of the internal combustion engine 
in which (b) lean combustion is possible, absorbs NOx and flows when the air- fuel ratio of the 
flowing exhaust gas is Lean was low, and returns to N2, (**), when judged with it being an 
activation stage by poisoning recovery activation stage judging means to perform SOx poisoning 
recovery to which SOx is made to emit from said occlusion reduction type NOx catalyst and to judge 
whether it is a stage, and said (Ha) poisoning recovery activation stage judging means SOx deposited 
on said occlusion reduction type NOx catalyst - the whole quantity is emitted mostly — making — 
this occlusion reduction type NOx catalyst - SOx With a poisoning recovery means to recover 
poisoning (d) A rate measurement means of purification to measure the rate of NOx purification of 
said occlusion reduction type NOx catalyst, (e) The rate of NOx purification used as the rate criteria 
of NOx purification of said occlusion reduction type NOx catalyst measured by said rate 
measurement of purification after performing SOx poisoning recovery with said poisoning recovery 
means is compared. [0019] characterized by having a heat deterioration judging means to judge the 
heat deterioration degree of this occlusion reduction type NOx catalyst based on the compound value 
In the 2nd invention, said rate measurement means of NOx purification can measure the rate of NOx 
purification based on the amount of NOx in the exhaust gas which flows into an NOx catalyst, and 
the amount of NOx in the exhaust gas by the NOx detection means installed in the lower stream of a 
river of an NOx catalyst. In the exhaust emission control device of the internal combustion engine of 
the 2nd invention, if it judges with a poisoning recovery activation stage judging means being the 
stage when SOx poisoning recovery should be performed to an occlusion reduction type NOx 
catalyst, a poisoning recovery means will perform SOx poisoning recovery to an occlusion reduction 
type NOx catalyst, and will emit nearly completely SOx by which occlusion is carried out to the 
occlusion reduction type NOx catalyst. And the rate measurement means of purification measures 
the rate of NOx purification of an occlusion reduction type NOx catalyst immediately after 
completion of SOx poisoning recovery. Then, the rate of NOx purification from which a heat 
deterioration judging means serves as a rate of NOx purification measured by the rate measurement 
means of purification and criteria is compared, and the heat deterioration degree of an occlusion 
reduction type NOx catalyst is judged based on that compound value. 
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[0020] The judgment principle of a heat deterioration degree is as follows. Although there are SOx 
poisoning degradation resulting from the sulfur in a fuel and heat deterioration resulting from heat in 
degradation of an occlusion reduction type NOx catalyst, heat deterioration is unrecoverable to SOx 
poisoning degradation being recoverable if predetermined poisoning recovery is performed, once it 
is generated. Therefore, even if it performs SOx poisoning recovery, it can be considered that still an 
engine-performance unrecoverable part is what is depended on heat deterioration. This is the 
principle of the heat deterioration degree judging in this invention. 

[0021] In the exhaust emission control device of the internal combustion engine concerning the 2nd 
invention, the rate of NOx purification which said heat deterioration judging means makes criteria 
can be made into the rate of NOx purification of the occlusion reduction type NOx catalyst of the 
new article which has received neither SOx poisoning degradation nor heat deterioration. 
[0022] The compound value which compares and asks for the rate of NOx purification from which 
said heat deterioration judging means serves as a rate of NOx purification of said occlusion reduction 
type NOx catalyst measured by said rate measurement means of purification and criteria is good also 
as both difference, and good also as a quotient which **(ed) one side on the other hand. 
[0023] As an internal combustion engine in the 1st and 2nd invention (following, this invention) in 
which lean combustion is possible, the lean burn gasoline engine and diesel power plant of the direct 
injection in a cylinder can be illustrated. The air- fuel ratio of exhaust gas means the ratio of the air 
supplied in the flueway in the upstream rather than the engine inhalation-of-air path and the 
occlusion reduction type NOx catalyst, and a fuel (hydrocarbon). 

[0024] When an internal combustion engine is a lean burn gasoline engine, an exhaust air Air Fuel 
Ratio Control means can control the air- fuel ratio of exhaust gas by controlling the air- fuel ratio of 
the gaseous mixture supplied to a combustion chamber. Moreover, when an internal combustion 
engine is a diesel power plant, an inhalation-of-air line can control the air-fuel ratio of exhaust gas 
the so-called subinjection to which an expansion line injects a fuel like an exhaust air line, or by 
supplying a reducing agent in an upstream flueway rather than an occlusion reduction type NOx 
catalyst. 

[0025] An occlusion reduction type NOx catalyst is a catalyst which emits NOx absorbed when the 
air- fuel ratio of the flowing exhaust gas was Lean, NOx was absorbed and the oxygen density in the 
flowing exhaust gas fell, and returns to N2. This occlusion reduction type NOx catalyst makes an 
alumina support, and it comes to support at least one chosen from Potassium K, Sodium Na, Lithium 
Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, 
and rare earth like Yttrium Y, and noble metals like Platinum Pt on this support. 
[0026] Moreover, after said occlusion capacity detection means makes a saturation state the NOx 
occlusion condition of an occlusion reduction type NOx catalyst, it can change richly the air-fiiel 
ratio of the exhaust gas which flows into this occlusion reduction type NOx catalyst from Lean, can 
be maintained richly, and can detect a duration until the air- fuel ratio of the exhaust gas of the outlet 
of the change of this air- fuel ratio to this occlusion reduction type NOx catalyst becomes rich as a 
barometer of NOx occlusion capacity. 

[0027] In the exhaust emission control device of the internal combustion engine concerning this 
invention, it can judge with said poisoning recovery activation stage judging means being the 
activation stage of SOx poisoning recovery, when the NOx occlusion capacity of the occlusion 
reduction type NOx catalyst detected by said occlusion capacity detection means is less than a 
predetermined lower limit. In this case, it is desirable that an occlusion capacity detection means 
detects the NOx occlusion capacity of an occlusion reduction type NOx catalyst for every fixed fuel 
consumption and every fixed mileage, for example. 

[0028] Moreover, it can have a close gas SOx concentration detection means detect the SOx 
concentration of the exhaust gas which flows into said occlusion reduction type NOx catalyst, and it 
can judge with said poisoning recovery activation stage judging means being the activation stage of 
SOx poisoning recovery, when the SOx concentration detected by said close gas SOx concentration 
detection means and the amount of SOx(es) which flows into the occlusion reduction type NOx 
catalyst computed based on said internal combustion engine's inhalation air content exceed the 
specified quantity. 

[0029] It has a close gas SOx concentration detection means to detect the SOx concentration of the 
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exhaust gas which furthermore flows into said occlusion reduction type NOx catalyst. Said poisoning 
recovery activation stage judging means When the amount of SOx(es) which flows into the 
occlusion reduction type NOx catalyst computed based on the sulfur concentration, fuel 
consumption, or mileage of a fuel of said internal combustion engine which presumed from the SOx 
concentration detected by said close gas SOx concentration detection means exceeds the specified 
quantity It can judge with it being the activation stage of SOx poisoning recovery. Also when are 
done in this way and the fuel with which sulfur concentration differs is used, a heat deterioration 
degree can be judged. 

[0030] In the exhaust emission control device of the internal combustion engine concerning this 
invention A close gas SOx concentration detection means to detect the SOx concentration of the 
exhaust gas which flows into said occlusion reduction type NOx catalyst, It has an appearance gas 
SOx concentration detection means to detect the SOx concentration of the exhaust gas which flows 
out of this occlusion reduction type NOx catalyst. Said poisoning recovery activation stage judging 
means When the amount of SOx occlusion presumed based on inhalation air content or amount of 
exhaust gas of the concentration difference of the SOx concentration detected by said close gas SOx 
concentration detection means and the SOx concentration detected by said appearance gas SOx 
concentration detection means and said internal combustion engine exceeds the specified quantity It 
can judge with it being the activation stage of SOx poisoning recovery, case the SOx concentration 
of the upstream of an occlusion reduction type NOx catalyst is larger than the SOx concentration of 
the lower stream of a river of an occlusion reduction type NOx catalyst — the concentration ~ it is 
because it is possible that difference is absorbed by the occlusion reduction type NOx catalyst. 
[0031] A close gas SOx concentration detection means to detect the SOx concentration of the 
exhaust gas which flows into said occlusion reduction type NOx catalyst, It has an appearance gas 
SOx concentration detection means to detect the SOx concentration of the exhaust gas which flows 
out of this occlusion reduction type NOx catalyst. Said poisoning recovery activation stage judging 
means When it approaches to predetermined level to the SOx concentration by which the SOx 
concentration detected by said appearance gas SOx concentration detection means was detected by 
said close gas SOx concentration detection means, it can judge with it being the activation stage of 
SOx poisoning recovery. It is because the SOx concentration of the lower stream of a river of an 
occlusion reduction type NOx catalyst approaches the SOx concentration of the upstream of an 
occlusion reduction type NOx catalyst as the SOx accumulated dose of an occlusion reduction type 
NOx catalyst approaches a saturation state. 

[0032] When it comes out with said close gas SOx concentration detection means and has a gas SOx 
concentration detection means in the exhaust emission control device of the internal combustion 
engine concerning this invention From the amount of SOx occlusion presumed that occlusion was 
carried out to said occlusion reduction type NOx catalyst It is SOx by said poisoning recovery 
means. When performing poisoning recovery The amount of emission SOx(es) presumed based on 
inhalation air content or amount of exhaust gas of the concentration difference of the SOx 
concentration detected by the ******** gas SOx concentration detection means and the SOx 
concentration detected by said close gas SOx concentration detection means and said internal 
combustion engine is subtracted. SOx by said poisoning recovery means when the amount of SOx 
(es) which remains for an occlusion reduction type NOx catalyst is presumed and this amount of 
SOx survival decreases to the specified quantity Poisoning recovery can be ended, case the SOx 
concentration of the lower stream of a river of an occlusion reduction type NOx catalyst is larger 
than the SOx concentration of the upstream of an occlusion reduction type NOx catalyst — the 
concentration — difference is SOx emitted from the occlusion reduction type NOx catalyst — it is 
because it can think and calculation presumption of the amount of emission SOx(es) can be carried 
out based on this, an inhalation air content, or the amount of exhaust gas. 

[0033] In the exhaust emission control device of the internal combustion engine concerning this 
invention, it has a heat deterioration control means to control the heat deterioration of said occlusion 
reduction type NOx catalyst, and when the heat deterioration degree judged by said heat 
deterioration judging means is below predetermined level, it does not operate, but this heat 
deterioration control means can operate, when said predetermined level is exceeded. It can control by 
this that heat deterioration advances more than it, and the fall of the NOx occlusion capacity of an 
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occlusion reduction type NOx catalyst can be controlled. 

[0034] In the exhaust emission control device of the internal combustion engine concerning this 
invention, said heat deterioration control means can be considered as the fuel cut prohibition control 
which forbids a fuel cut in an internal combustion engine f s elevated-temperature operation region. If 
a fuel cut is performed in an elevated-temperature operation region, when a hot occlusion reduction 
type NOx catalyst is in an elevated-temperature condition, the high exhaust gas of an oxygen density 
will be passed, and sintering of the catalyst matter which caused heat deterioration will be promoted. 
This can be prevented if a fuel cut in an elevated-temperature operation region is forbidden. 
[0035] In the exhaust emission control device of the internal combustion engine concerning this 
invention, said heat deterioration control means can consider a Lean operating range in an internal 
combustion engine's elevated-temperature operation region as the Lean operating-range reduction 
control which decreases. By decreasing a Lean operating range in an elevated-temperature operation 
region, it can decrease that the high exhaust gas of an oxygen density flows for an occlusion 
reduction type NOx catalyst in an elevated-temperature operation region, consequently the heat 
deterioration of an occlusion reduction type NOx catalyst can be controlled. Furthermore, said heat 
deterioration control means can be considered as the rich spike control which flows into an NOx 
catalyst according to the degree of heat deterioration and which rich or the amount of exhaust gas of 
SUTOIKI is increased, or/and shortens rich or the period which makes the exhaust gas of SUTOIKI 
flow into an NOx catalyst. Thus, the amount of the reducing agent for carrying out emission of NOx 
and reduction according to extent of heat deterioration can be made [ many ], and operation ****** 
by the heat deterioration of an occlusion reduction type NOx catalyst can be controlled. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained based on the drawing 
of drawing 1 1 from drawing 1 . 

[0037] [Gestalt of the 1st operation] Drawing 1 is drawing showing the outline configuration at the 
time of applying this invention to the gasoline engine for cars in which lean combustion is possible, 
this drawing — setting — a sign 1 - an engine body and a sign 2 — a piston and a sign 3 — in an inlet 
valve and a sign 6, a suction port and a sign 7 show an exhaust valve, and, as for a combustion 
chamber and a sign 4, a sign 8 shows [ an ignition plug and a sign 5 ] an exhaust air port, 
respectively. 

[0038] A suction port 6 is connected with a surge tank 10 through the corresponding branch pipe 9, 
and the fuel injection valve 1 1 which injects a fuel towards the inside of a suction port 6, 
respectively is attached in each branch pipe 9. A surge tank 10 is connected with an air cleaner 13 
through an air intake duct 12 and an air flow meter 21, and the throttle valve 14 is arranged in the air 
intake duct 12. 

[0039] On the other hand, the exhaust air port 8 is connected to the casing 18 which built in the 
occlusion reduction type NOx catalyst 1 7 (it may abbreviate to an NOx catalyst in the following 
explanation) through the exhaust manifold 15 and the exhaust pipe 16, and casing 18 is connected to 
the muffler which is not illustrated thr.ough an exhaust pipe 19. 

[0040] The electronic control unit (ECU) 30 for engine control consists of a digital computer, and 
ROM (read-only memory)32, RAM (random access memory)33, CPU (central processor unit)34, the 
input port 35, and the output port 36 which were mutually connected by the bi-directional bus 31 are 
provided. An air flow meter 21 generates the output voltage proportional to an inhalation air content, 
and this output voltage is inputted into input port 35 through A-D converter 38. 
[0041] The close gas SOx sensor (close gas SOx concentration detection means) 23 which generates 
the output voltage proportional to the SOx concentration of the exhaust gas (this is hereafter called 
close gas) which flows into the NOx catalyst 17 is formed in the exhaust pipe 16 of the upstream of 
casing 18. On the other hand, the appearance gas SOx sensor (appearance gas SOx concentration 
detection means) 24 which generates the output voltage proportional to the SOx concentration of the 
exhaust gas (henceforth [ it comes out of this and ] gas) which flows out of the NOx catalyst 17, the 
temperature sensor 25 which generates the output voltage proportional to the temperature of 
appearance gas, and the air-fuel ratio sensor 27 which generates the output voltage showing the air- 
fUel ratio of appearance gas are attached in the exhaust pipe 19 of the lower stream of a river of 
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casing 18. The output voltage of these SOx(es) sensors 23 and 24, a temperature sensor 25, and the 
air-fuel ratio sensor 27 is inputted into input port 35 through corresponding A-D converter 38, 
respectively. 

[0042] Moreover, the rotational frequency sensor 26 which generates the output pulse showing an 
engine rotational frequency is connected to input port 35. The output port 36 is connected to the 
ignition plug 4 and the fuel injection valve 1 1 through the corresponding drive circuit 39, 
respectively. 

[0043] In this gasoline engine, fuel injection duration TAU is computed, for example based on a 
degree type. 

TAU=TP-K — here, TP shows basic fUel injection duration and K shows the correction factor. The 
basic fuel injection duration TP shows fuel injection duration required to make into theoretical air 
fuel ratio the air- fuel ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel 
injection duration TP is beforehand found by experiment, and is beforehand memorized in ROM32 
in the form of a map as shown in drawing 2 as a function of engine load Q/N (inhalation air content 
Q / engine rotational frequency N) and the engine rotational frequency N. A correction factor K is a 
multiplier for controlling the air-fiiel ratio of the gaseous mixture supplied in an engine cylinder, and 
if it is K= 1 .0, the gaseous mixture supplied in an engine cylinder will serve as theoretical air fuel 
ratio. On the other hand, if the air-fuel ratio of the gaseous mixture supplied in an engine cylinder 
will become larger than theoretical air fuel ratio if set to K< 1.0, namely, it becomes Lean and it is 
set to K> 1.0, the air- fuel ratio of the gaseous mixture supplied in an engine cylinder will become 
smaller than theoretical air fuel ratio, namely, will become rich. 

[0044] and in the gasoline engine of the gestalt of this operation Lean Air Fuel Ratio Control is 
performed the value of a correction factor K being used as a value smaller than 1.0 in a load 
operating range in engine low. At the time of the warm-up at the time of an engine heavy load 
operating range and engine starting, at the time of acceleration, SUTOIKI control is performed the 
value of a correction factor K being used as 1 .0, and by the time of high-speed fixed- speed operation, 
by the engine full load operating range, the value of a correction factor K is set up so that it may 
consider as a bigger value than 1.0 and rich Air Fuel Ratio Control may be performed. 
[0045] in an internal combustion engine, the value of a correction factor K usually makes [ in / the 
frequency by which low Naka load operation is carried out is the highest, therefore / most of an 
operation term throughout ] it smaller than 1.0 ~ having — Lean — gaseous mixture is made to bum 
[0046] Drawing 3 shows roughly the concentration of the typical component in the exhaust gas 
discharged from a combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion 
chamber 3 as shown in this drawing ] — the concentration of HC and CO increases, so that the air- 
fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes rich, and the 
concentration of the oxygen 02 in the exhaust gas discharged from a combustion chamber 3 
increases, so that the air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3 
becomes Lean. 

[0047] The NOx catalyst (occlusion reduction type NOx catalyst) 17 held in casing 18 makes an 
alumina support, and it comes to support at least one chosen from Potassium K, Sodium Na, Lithium 
Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, 
and rare earth like Yttrium Y, and noble metals like Platinum Pt on this support. 
[0048] The absorption/emission action of NOx which emits NOx absorbed when the NOx catalyst 17 
absorbed NOx when the air- fuel ratio (it may be hereafter called an exhaust air air- fuel ratio) of the 
flowing exhaust gas was Lean when this NOx catalyst 17 had been arranged to an engine's flueway, 
and the oxygen density in inflow exhaust gas fell is performed. Here, an exhaust air air-fuel ratio 
means the ratio of the air supplied in the upstream flueway from the engine inhalation-of-air path and 
the NOx catalyst 17, and a fuel (hydrocarbon). 

[0049] in addition, when a fuel (hydrocarbon) or air is not supplied in an upstream flueway from the 
NOx catalyst 17 An exhaust air air- fuel ratio is [ therefore ] in agreement with the air- fuel ratio of 
the gaseous mixture supplied in a combustion chamber 3. In this case the gaseous mixture which the 
NOx catalyst 17 absorbs NOx when the air- fuel ratio of the gaseous mixture supplied in a 
combustion chamber 3 is Lean, and is supplied in a combustion chamber 3 — NOx absorbed when 
the inner oxygen density fell will be emitted. 
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[0050] It is thought that the absorption/emission action of NOx by the NOx catalyst 17 is performed 
by the mechanism as shown in drawing 4 . Although this mechanism is hereafter explained taking 
the case of the case where Platinum Pt and Barium Ba are made to support, on support, it becomes 
the same mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth. 
[0051] First, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas 
becomes Lean considerably, and shown in drawing 4 (A), it is oxygen 02. It adheres to the front face 
of Platinum Pt in the form of 02- or 02-. On the other hand, NO contained in inflow exhaust gas 
reacts with 02- or 02- on the front face of Platinum Pt, and is N02. It becomes (2 NO+02 - 
>2N02). 

[0052] Subsequently, being absorbed in Ba and combining with the barium oxide BaO oxidizing on 
Platinum Pt, a part of generated N02 is diffused in Ba in the form of nitrate ion N03-, as shown in 
drawing 4 (A). Thus, NOx is absorbed in the NOx catalyst 17. 

[0053] As long as the oxygen density in inflow exhaust gas is high, N02 is generated on the front 
face of Platinum Pt, and it is NOx of the NOx catalyst 17. Unless absorptance is saturated, N02 is 
absorbed in the NOx catalyst 17, and nitrate ion N03- is generated. 

[0054] On the other hand, if the oxygen density in inflow exhaust gas falls and the amount of 
generation of N02 falls, a reaction will go to hard flow (N03— >N02), and nitrate ion N03- in Ba 
will be emitted from Ba in the form of N02 or NO. That is, a fall of the oxygen density in inflow 
exhaust gas will emit NOx from the NOx catalyst 17. If the oxygen density in inflow exhaust gas 
will fall if the degree of Lean of inflow exhaust gas becomes low, therefore the degree of Lean of 
inflow exhaust gas is made low as shown in drawing 3 , NOx will be emitted from the NOx catalyst 
17. 

[0055] on the other hand, when the gaseous mixture supplied in a combustion chamber 3 becomes 
SUTOIKI or a rich air-fuel ratio at this time, it is shown in drawing 3 — as ~ unburnt [ from an 
engine / a lot of ] ~ HC and CO discharge — having — unburnt [ these ] — HC and CO react with 
oxygen 02- on Platinum Pt, or 02-, and are made to oxidize 

[0056] moreover, if an exhaust air air- fuel ratio turns into theoretical air fuel ratio or a rich air- fuel 
ratio, in order for the oxygen density in inflow exhaust gas to fall to the degree of pole, N02 or NO 
is emitted from the NOx catalyst 17, and this N02 or NO is shown in drawing 4 (B) — as — unburnt - 
- it reacts with HC and CO, and it is made to return and is set to N2. 

[0057] That is, HC in inflow exhaust gas and CO react immediately with oxygen 02- on Platinum 
Pt, or 02- first, and are made to oxidize, and if HC and CO still remain even if oxygen 02- or 02- 
on Platinum Pt is subsequently consumed, NOx emitted from the NOx catalyst 1 7 and NOx in inflow 
exhaust gas will be made to return them to N2 by this HC and CO. 

[0058] Thus, when N02 or NO stops existing on the front face of Platinum Pt, N02 or NO is emitted 
to a degree from a degree from the NOx catalyst 17, and it is made to return to N2 further. Therefore, 
when an exhaust air air- fuel ratio is made into theoretical air fuel ratio or Rich, NOx will be emitted 
to the inside of a short time from the NOx catalyst 17. 

[0059] Thus, if an exhaust air air-fuel ratio becomes Lean, NOx will be absorbed by the NOx 
catalyst 17, and if an exhaust air air-fuel ratio is made into theoretical air fuel ratio or Rich, NOx will 
be emitted to the inside of a short time from the NOx catalyst 17, and will be returned to N2. 
Therefore, discharge of NOx to the inside of atmospheric air can be prevented. 
[0060] By the way, since it is supposed at the time of full load running that the gaseous mixture 
supplied in a combustion chamber 3 is rich, and gaseous mixture is made into theoretical air fuel 
ratio at the time of heavy load operation and gaseous mixture is made into Lean at the time of low 
Naka load operation as mentioned above with the gestalt of this operation NOx in exhaust gas will 
be absorbed by the NOx catalyst 1 7 at the time of low Naka load operation, and NOx will be emitted 
and returned from the NOx catalyst 17 at the time of full load running and heavy load operation etc. 
Frequency, such as full load running or heavy load operation, is low, and if there is much frequency 
of low Naka load operation and the operation time excels, emission and reduction of NOx stop 
meeting the deadline, the absorptance of NOx of the NOx catalyst 17 will be saturated, and it will 
become impossible however, to absorb NOx. 

[0061] then — the gestalt of this operation — Lean — the time of performing inside low load driving, 
when combustion of gaseous mixture is performed — comparatively — alike ~ a short period — a 
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spike — like (short time) ~ SUTOIKI — or rich — the air- fuel ratio of gaseous mixture is controlled 
so that combustion of gaseous mixture is performed, and emission and reduction of NOx are 
performed in short period. Thus, for the absorption/emission of NOx, it has called it the Lean Ricci 
Spike control to control "Lean", and spike-" theoretical air fuel ratio or a rich air-fuel ratio (rich 
spike)" to be repeated by turns the period with an exhaust air air- fuel ratio (the gestalt of this 
operation air- fuel ratio of gaseous mixture) short in comparison. In addition, in this application, the 
Lean Ricci Spike control shall be included in Lean Air Fuel Ratio Control. 

[0062] On the other hand, if sulfur (S) is contained in the fuel and the sulfur in a fuel burns, sulfur 
oxides (SOx), such as S02 and S03, will be generated, and these [ SOx ] in exhaust gas will also 
absorb the NOx catalyst 17. It is thought that the SOx absorption mechanism of the NOx catalyst 17 
is the same as an NOx absorption mechanism. Namely, if it explains taking the case of the case 
where Platinum Pt and Barium Ba are made to ****, on support like the time of explaining the 
absorption mechanism of NOx, as mentioned above When an exhaust air air- fuel ratio is Lean, 
oxygen 02 has adhered to the front face of the platinum Pt of the NOx catalyst 17 in the form of 02- 
or 02-, and SOx in inflow exhaust gas (for example, S02) oxidizes on the front face of Platinum Pt, 
and serves as S03. 

[0063] Then, generated S03 is absorbed in Ba, combines with the barium oxide BaO, oxidizing 
further on the front face of Platinum Pt, is diffused in Ba in the form of sulfate ion S042-, and forms 
a sulfate BaS04. Since it is easy to make a crystal big and rough and it tends [ comparatively ] to be 
stabilized, once it is generated, the decomposition and emission of this BaS04 will be hard to be 
done. And if the amount of generation of BaS04 in the NOx catalyst 17 increases, the amount of 
BaO which can participate in absorption of the NOx catalyst 17 will decrease, and the absorptance of 
NOx will decline. It is this, i.e., SOx poisoning. Therefore, in order to maintain the NOx absorptance 
of the NOx catalyst 17 highly, it is necessary to perform SOx poisoning recovery for making SOx 
absorbed by the NOx catalyst 17 to proper timing emit. 

[0064] In order to make SOx emit from the NOx catalyst 17, it turns out that it is necessary to make 
the air-fuel ratio of the flowing exhaust gas into theoretical air fuel ratio or the Ricci air-fuel ratio 
and, and it is easy to emit, so that whenever [ catalyst temperature / of the NOx catalyst 1 7 ] is high. 
Then, SOx poisoning recovery makes whenever [ catalyst temperature / of the NOx catalyst 17 ] the 
predetermined elevated temperature (this is hereafter called SOx emission temperature) which is 
easy to be emitted to SOx, and performs it by passing the exhaust gas of theoretical air fuel ratio or 
the Ricci air- fuel ratio for the NOx catalyst 17. 

[0065] And with the gestalt of this operation, also when making the air- fuel ratio of exhaust gas into 
theoretical air fuel ratio or the Ricci air- fuel ratio for SOx poisoning recovery, it carries out by 
controlling the air-fuel ratio of the gaseous mixture which controls the fuel quantity injected from a 
fuel injection valve 1 1 by ECU30, and is supplied to a combustion chamber 3 to theoretical air fuel 
ratio or the Ricci air- fuel ratio. Therefore, ECU30 and a fuel injection valve 1 1 constitute a part of 
poisoning recovery means. 

[0066] Next, the heat deterioration degree detection approach of the NOx catalyst 17 of the exhaust 
emission control device in the gestalt of this operation is explained. Drawing 5 performs SOx 
poisoning recovery until SOx by which occlusion was carried out to the NOx catalyst 17 whenever 
SOx poisoning of the NOx catalyst 17 reached predetermined level is emitted completely, and it 
makes a graph one experimental result which measured the NOx purification engine performance of 
the NOx catalyst 17 immediately after the SOx poisoning recovery. Whenever the NOx purification 
engine performance of the NOx catalyst 17 performs SOx poisoning recovery, it is falling. 
[0067] As mentioned above, SOx poisoning degradation of the NOx catalyst 17 is recoverable by 
performing SOx poisoning recovery, but since poisoning recovery is impossible about the heat 
deterioration of the NOx catalyst 17, the engine-performance recovery part immediately after SOx 
poisoning recovery can be called degradation resulting from SOx poisoning, and an engine- 
performance recovery impossible part, can be called degradation resulting from heat deterioration. 
[0068] Therefore, if the NOx occlusion capacity at the time of the new article of the NOx catalyst 17 
and the NOx occlusion capacity of the NOx catalyst 17 immediately after SOx poisoning recovery 
are detectable, the degree of heat deterioration is detectable from the difference of such NOx 
occlusion capacity. 
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[0069] With the gestalt of this operation, NOx occlusion capacity is detected as follows. First, 
passing the exhaust gas of the Lean air- fuel ratio is continued for the NOx catalyst 17, the NOx 
occlusion capacity of the NOx catalyst 17 is saturated, and it changes into the condition that the 
occlusion of NOx cannot be carried out any more. Next, the air- fuel ratio of the exhaust gas which 
flows into the NOx catalyst 17, i.e., close gas, is changed from Lean to Ricci, passing the exhaust gas 
of the Ricci air- fuel ratio is continued for the NOx catalyst 17, and the whole quantity of NOx by 
which occlusion was carried out to the NOx catalyst 17 is made to emit and return. Even if it changes 
the air- fuel ratio of close gas from Lean to Ricci at this time, the air-fuel ratio of the exhaust gas of 
the outlet of the NOx catalyst 17, i.e., appearance gas, does not immediately change to Ricci, but it 
becomes near the theoretical air fuel ratio for a while. This is because HC and CO in close gas are 
consumed as a reducing agent by the reduction of NOx by which occlusion was carried out to the 
NOx catalyst 17. And when all NOx by which occlusion was carried out to the NOx catalyst 17 is 
emitted and returned and HC and CO in close gas are no longer consumed as a reducing agent, the 
air-fuel ratio of appearance gas changes to Ricci. 

[0070] After saturating the NOx occlusion capacity of the NOx catalyst 17 in this way, therefore, 
emission / reduction processing of NOx Perform (this processing is hereafter called saturation NOx 
emission processing), and the air-fuel ratio sensor 27 detects the air- fuel ratio of the appearance gas 
at that time. If time amount until it comes out after starting saturation NOx emission processing, it 
will come out if it puts in another way time for the air- fuel ratio of gas to hold theoretical air fuel 
ratio, and the air-fuel ratio of gas changes from theoretical air fuel ratio to Ricci is measured That 
duration (this duration is hereafter called Ricci change rate time amount) becomes a barometer 
showing the NOx occlusion capacity of the NOx catalyst 17, namely, becomes the barometer of the 
purification engine performance of the NOx catalyst 17. 

[0071] Drawing 6 comes out with the air- fuel ratio of the close gas at the time of saturation NOx 
emission processing, an example of the temporal response of the air-fuel ratio of gas is shown, and 
the Ricci change rate time amount of the NOx catalyst 17 for which heat deterioration advanced to 
some extent is set to t2 [ shorter than f 1 ] to the Ricci change rate time amount being tl with the new 
NOx catalyst 17. 

[0072] Moreover, with the gestalt of this operation, the Ricci change rate time amount is used and 
judged also to the judgment of a stage which performs SOx poisoning recovery to the NOx catalyst 
17. If it explains in full detail, in the exhaust emission control device of the gestalt of this operation, 
saturation NOx emission processing will be performed, for example to the NOx catalyst 17 to the 
proper timing for every fixed mileage and every fixed fuel consumption, and the Ricci change rate 
time amount at that time will be measured. And since the NOx purification engine performance of 
the NOx catalyst 17 can regard it as that which fell to predetermined level when the measured Ricci 
change rate time amount becomes shorter than the predetermined time t3 shown in drawing 6 , it 
judges that this time is the stage when SOx poisoning recovery should be performed. 
[0073] furthermore, in the exhaust emission control device of the gestalt of this operation After 
completion of SOx poisoning recovery, perform saturation NOx emission processing and the Ricci 
change rate time amount is measured. When the difference of the measured Ricci change rate time 
amount t2 and the Ricci change rate time amount tl of the new NOx catalyst 17 is computed and the 
difference becomes longer than predetermined time t4 It judges that the heat deterioration of the 
NOx catalyst 17 progressed to the predetermined degree, and a heat deterioration control means is 
operated that heat deterioration should be controlled, in addition, the Ricci change rate time amount 
tl of the new NOx catalyst 17 is found experimentally beforehand, and is memorized to ROM32 of 
ECU30, and a heat deterioration control means should be operated — ** — the threshold t4 when 
judging is also set up beforehand, and is memorized to ROM of ECU30. 

[0074] Next, if the control approach of heat deterioration is explained, when it becomes moderation 
operation, generally the fuel cut will be performed with the engine, for example, but when heat 
deterioration advances to a predetermined degree, an engine is in an elevated-temperature operation 
region and it becomes moderation operation, heat deterioration can be controlled by forbidding a fuel 
cut. If this has an engine in an elevated- temperature operation region, the NOx catalyst 17 will also 
be in the elevated-temperature condition, and when a fuel cut is performed at this time, exhaust gas 
with a high oxygen density will flow into the NOx catalyst 17. When whenever [ catalyst 
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temperature ] is the same as for sintering of the catalyst matter (Pt) in the NOx catalyst 17, it is 
known that the speed of advance of sintering is so quick that an oxygen density is high. Therefore, if 
a fuel cut is performed at the time of moderation of an elevated-temperature operation region, when 
whenever [ catalyst temperature ] is an elevated temperature, the high exhaust gas of an oxygen 
density will flow and sintering will be promoted. Then, if a fuel cut is forbidden when it is in an 
elevated-temperature operation region and becomes moderation operation, sintering of the NOx 
catalyst 17 can be controlled and heat deterioration can be controlled. In this case, the fuel cut 
prohibition control which forbids a fuel cut in an elevated-temperature operation region constitutes a 
heat deterioration control means. 

[0075] Moreover, as the control approach of another heat deterioration, when heat deterioration 
advances to a predetermined degree, there is a method of making a Lean operating range in an 
engine elevated-temperature operation region decrease from it or before (namely, while heat 
deterioration is not advancing to said predetermined degree). This is also the same reason as the 
above-mentioned, and is because the direction which made the oxygen density of close gas low can 
control the heat deterioration of the NOx catalyst 17 when whenever [ catalyst temperature / of the 
NOx catalyst 17 ] is high. As the concrete control approach, before heat deterioration advances to a 
predetermined degree, some or all of a field that was elevated-temperature operation regions and was 
the Lean operating range is henceforth changed into a SUTOIKI (theoretical air fuel ratio) operating 
range, when heat deterioration advances to a predetermined degree. In this case, the Lean operating- 
range reduction control which decreases a Lean operating range in an elevated-temperature operation 
region constitutes a heat deterioration control means. 

[0076] Next, with reference to drawing 7 , the heat deterioration judging manipulation routine of the 
NOx catalyst 17 in the gestalt of this operation is explained. The flow chart which consists of each 
step which constitutes this control routine is memorized by ROM32 of ECU30, and this control 
routine is performed by CPU34 for every fixed time amount. 

[0077] <Step 101> ECU1 00 judges first whether it is the stage when SOx poisoning recovery should 
be performed to the NOx catalyst 17 in step 101. As mentioned above, with the gestalt of this 
operation, the judgment of being a SOx poisoning recovery activation stage performs saturation NOx 
emission processing for every predetermined period, and it judges that the time of the Ricci change 
rate time amount then measured becoming smaller than a threshold t3 is the stage when SOx 
poisoning recovery should be performed. When a negative judging is carried out at step 101, ECU30 
once ends activation of this routine. 

[0078] When an affirmation judging is carried out at <step 102> step 101, ECU30 progresses to step 
102 and performs SOx poisoning recovery. SOx poisoning recovery is performed by performing 
predetermined temperature up processing, and carrying out whenever [ catalyst temperature / of the 
NOx catalyst 17 ] beyond SOx emission temperature, and making the air-fuel ratio of the close gas 
of the NOx catalyst 17 into Ricci a little than SUTOIKI, when the NOx catalyst 17 has not reached 
SOx emission temperature. 

[0079] <Step 103>, next ECU30 progress to step 103, and judge whether SOx poisoning recovery 
was completed. Here, SOx poisoning recovery is performed until it emits nearly completely SOx 
absorbed by the NOx catalyst 17. About the judgment of completion of SOx poisoning recovery, it 
mentions later. When a negative judging is carried out at step 103, ECU30 continues activation of 
return and SOx poisoning recovery to step 102. 

[0080] When an affirmation judging is carried out at <step 104,105> step 103, ECU30 progresses to 
step 104, performs saturation NOx emission processing, farther, progresses to step 105 and measures 
the Ricci change rate time amount t. 

[0081] <Step 106>, next ECU30 progress to step 106, and compute the difference of the Ricci 
change rate time amount tl of the new NOx catalyst 17 beforehand memorized by ROM32 of 
ECU30, and the Ricci change rate time amount t measured at step 105. That is, the heat deterioration 
degree of the NOx catalyst 17 at present is computed. 

[0082] <Step 107>, next ECU30 progress to step 107, and more than 4 [ threshold t] the difference 
(heat deterioration degree) of the Ricci change rate time amount computed at step 106 set up 
beforehand, they judge ****** when a negative judging is carried out at step 107, ECU30 once 
ends activation of this routine. 
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[0083] When an affirmation judging is carried out at <step 108> step 107, it judges with the heat 
deterioration degree of the NOx catalyst 17 having reached to predetermined level, and ECU30 
progresses to step 108, operates a heat deterioration control means, and once ends activation of this 
routine. Advance of the heat deterioration of the future NOx catalysts 17 is controlled by actuation of 
a heat deterioration control means, i.e., activation of the fuel cut prohibition control in the elevated- 
temperature operation region mentioned above or activation of the Lean operating-range reduction 
control in an elevated-temperature operation region. 

[0084] In addition, in the gestalt of this operation, when ECU30 performs step 101 among heat 
deterioration judging manipulation routines, the poisoning recovery activation stage judging means 
in this invention is realized. Moreover, when ECU30 performs step 102, the poisoning recovery 
means in this invention is realized. Moreover, when ECU30 performs step 104 and step 105, the 
occlusion capacity detection means in this invention is realized and ECU30 performs step 106 and 
step 107, the heat deterioration judging means in this invention is realized. 

[0085] Next, the SOx poisoning recovery in the gestalt of this operation is explained with reference 
to drawing 8 . Drawing 8 is the air-fuel ratio of the close gas of the NOx catalyst 17 at the time of the 
SOx poisoning recovery in the gestalt of this operation, the SOx concentration of the close gas 
detected by the close gas SOx sensor 23, and drawing that was detected by the appearance gas SOx 
sensor 24 and in which having come out and having shown aging of the SOx concentration of gas. In 
addition, whenever [ catalyst temperature / of the NOx catalyst 17 ] shall have become during a SOx 
poisoning recovery activation period beyond SOx emission temperature. 

[0086] First, the air- fuel ratio of close gas is changed into theoretical air fuel ratio from the Lean air- 
fuel ratio by SOx poisoning recovery activation command, and the gradual increase of whenever 
[ Ricci / of the air- fuel ratio of close gas ] is carried out further. And when in agreement with the 
close gas SOx concentration which was detected by the appearance gas SOx sensor 24 and by which 
it came out and gas SOx concentration was detected by the close gas SOx sensor 23, the air-fuel ratio 
of close gas is uniformly held with the Ricci air- fuel ratio when being in agreement. Since SOx is 
substantially emitted from the NOx catalyst 17 after appearance gas SOx concentration is in 
agreement with close gas SOx concentration, the direction of appearance gas SOx concentration 
becomes larger than close gas SOx concentration, and comes out by predetermined concentration, 
and gas SOx concentration becomes almost fixed. If emission of SOx from the NOx catalyst 17 
furthermore continues after that, in order that the SOx burst size from the NOx catalyst 17 may 
decrease, appearance gas SOx concentration falls, and if SOx which remains for the NOx catalyst 17 
is lost, appearance gas SOx concentration becomes lower than close gas SOx concentration. 
Therefore, if appearance gas SOx concentration continues SOx poisoning recovery until only a 
predetermined value becomes low rather than close gas SOx concentration, it can be considered that 
the NOx catalyst 17 was recovered nearly completely from SOx poisoning. With the gestalt of this 
operation, it decided to continue SOx poisoning recovery until appearance gas SOx concentration 
became below the completion level of poisoning recovery in drawing 8 . 

[0087] [the gestalt of the 2nd operation] ~ the gestalt of this operation explains the case where the 
heat deterioration degree of the NOx catalyst 17 of an exhaust emission control device is detected 
based on change of the rate of NOx purification of an NOx catalyst. Drawing 13 is the schematic 
diagram of the exhaust emission control device in the gestalt of this operation, four gas columns 41 
are formed in the engine body 40, and the fuel injection valve 42 is attached in the suction port 
connected to each gas column 41. The inlet manifold 43 is connected with the air cleaner 45 through 
the air intake duct 44. Moreover, the throttle valve 46 is formed in the air intake duct 44. 
[0088] On the other hand, it connects with the casing 49 which built in the occlusion reduction type 
NOx catalyst 50 through an exhaust manifold 47 and an exhaust pipe 48, and casing 49 is connected 
to the muffler which is not illustrated through an exhaust pipe 51. About the configuration of other 
ECUs30 and NOx catalyst 17 grade, since it is the same as that of the exhaust emission control 
device in the gestalt of the 1st operation, the same sign is attached and explanation is omitted. 
[0089] The appearance gas NOx sensor 50 which generates the output voltage proportional to the 
NOx concentration of the appearance gas which flows out of the NOx catalyst 17 is formed in the 
lower stream of a river of casing 49, and this output voltage is inputted into the input port 35 of 
ECU30. Drawing 1414 is drawing showing an example of the rate of NOx purification by the NOx 
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catalyst 17. Close [ NOx ] shows the NOx concentration per unit time amount in the exhaust gas 
which flows into the NOx catalyst 17, and Appearance NOx shows the NOx concentration per unit 
time amount in the exhaust gas which flows out of the NOx catalyst 17 here. Here, if the NOx 
concentration per unit time amount in the exhaust gas discharged from the NOx catalyst 17 reaches a 
threshold X, NOx by which makes exhaust gas SUTOIKI or Ricci and occlusion is carried out to the 
NOx catalyst 1 7 will be made to emit and return, and the NOx occlusion capacity of the NOx 
catalyst 17 will be recovered. However, if operation in Lean's condition continues [ exhaust gas ] and 
occlusion of NOx in exhaust gas is carried out to the NOx catalyst 17, a saturation state will be 
reached again and the concentration of Appearance NOx will reach ****** X. Then, by performing 
Ricci Spike again, NOx is emitted and it returns. 

[0090] However, since SOx poisoning of the NOx catalyst 17 will reach predetermined level as 
explained in full detail in the gestalt of the 1st operation if this is repeated, SOx poisoning recovery 
will be performed. And although SOx poisoning of the NOx catalyst 17 is recoverable by performing 
SOx poisoning recovery, since the heat deterioration of the NOx catalyst 1 7 is unrecoverable, it can 
be supposed that it is the engine-performance recovery impossible part immediately after SOx 
poisoning recovery the degradation resulting from heat deterioration. 

[0091] Therefore, the rate of NOx purification at the time of the new article of the NOx catalyst 17 
and the rate of NOx purification immediately after the SOx poisoning recovery are measured, and if 
this is compared, the degree of heat deterioration can be known from the difference of the NOx 
purification engine performance. With the rate of NOx purification, it asks here based on the amount 
of NOx in the exhaust gas which flows into an NOx catalyst (the amount of close NOx), and the 
amount of NOx in the exhaust gas by the NOx detection means installed in the lower stream of a 
river of an NOx catalyst (the amount of appearance NOx). At this time, an amount close [ said / 
NOx ] is computable by attaching an NOx sensor in the flueway of the upstream of the NOx catalyst 
17 from the addition value of the NOx concentration per unit time amount from that output value, 
and the amount of exhaust gas. Moreover, an amount close [ NOx ] is calculated also by the 
following approaches. 

[0092] namely, Lean — the amount of NOx discharged by the engine per unit time amount increases, 
so that the amount of NOx discharged by the engine per unit time amount increases, so that an 
engine load becomes high, when gaseous mixture has burned, and an engine rotational frequency 
becomes high. Therefore, the amount of NOx per unit time amount serves as an engine load and a 
function of an engine rotational frequency. In this case, since an engine load can be represented with 
the absolute pressure in a surge tank, the amount NOXA of the appearance NOx per unit time 
amount serves as the absolute pressure PM in a surge tank, and a function of the engine rotational 
frequency N. Therefore, in the gestalt of this operation, the amount of NOx per unit time amount is 
beforehand calculated by experiment as a function of absolute pressure PM and the engine rotational 
frequency N, and it memorizes in RAM of ECU30 in the form of a map where this is shown in 
drawing 16 . 

[0093] On the other hand, by attaching an NOx sensor in the flueway of the lower stream of a river 
of the NOx catalyst 17, since the NOx concentration per unit time amount is detected from that 
output value, the amount of Appearance NOx is computable based on the addition value of this NOx 
concentration and the amount of exhaust gas. Thus, the rate of NOx purification of the NOx catalyst 
17 can be measured, and the stage of SOx poisoning playback can be judged by comparing this with 
the early rate of purification in new, or the rate of need purification. 

[0094] Moreover, if the rate of NOx purification at the time of the new article of the NOx catalyst 17 
and the rate of NOx purification of the NOx catalyst 17 immediately after SOx poisoning recovery 
can be detected and these can be compared, the degree of the heat deterioration of the NOx catalyst 
17 is detectable from the difference of those rates of purification, in addition, it asks for the new rate 
of NOx purification and the new rate of need purification of the NOx catalyst 17 experimentally 
beforehand, and they are memorized to ROM32 of ECU30, and a heat deterioration control means 
should be operated — ** — the rate of need purification when judging is also set up beforehand, and 
is memorized to ROM of ECU30. 

[0095] With the gestalt of this operation, as it is the following, the NOx purification engine 
performance is detected. First, passing the exhaust gas of the Lean air- fuel ratio is continued for the 
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NOx catalyst 17, the NOx occlusion capacity of the NOx catalyst 17 is saturated, and it changes into 
the condition that the occlusion of NOx cannot be carried out any more. At this time, the purification 
engine performance of an NOx catalyst is measured in consideration of a temperature window. 
[0096] Next, the air- fuel ratio of the exhaust gas which flows into the NOx catalyst 17, i.e., close 
gas, is changed from Lean to Ricci, passing the exhaust gas of the Ricci air-fuel ratio is continued for 
the NOx catalyst 17, and the whole quantity of NOx by which occlusion was carried out to the NOx 
catalyst 17 is made to emit and return. Even if it changes the air-fuel ratio of close gas from Lean to 
Ricci at this time, the air- fuel ratio of the exhaust gas of the outlet of the NOx catalyst 17, i.e., 
appearance gas, does not immediately change to Ricci, but it becomes near the theoretical air fuel 
ratio for a while. This is because HC and CO in close gas are consumed as a reducing agent by the 
reduction of NOx by which occlusion was carried out to the NOx catalyst 17. And when all NOx by 
which occlusion was carried out is emitted and returned to the NOx catalyst 17 and HC and CO in 
close gas are no longer consumed as a reducing agent, the air-fuel ratio of appearance gas changes to 
Ricci. 

[0097] Moreover, with the gestalt of this operation, it judges by whether the rate of NOx purification 
became below a predetermined value for the judgment of a stage which performs SOx poisoning 
recovery to the NOx catalyst 17. If it explains in full detail, in the exhaust emission control device of 
the gestalt of this operation, saturation NOx emission processing will be performed, for example to 
the NOx catalyst 17 to the proper timing for every fixed mileage and every fixed fuel consumption, 
and the rate of NOx purification at that time will be measured. By the appearance side NOx sensor 
50, this measurement grasps the purification engine performance of the NOx catalyst in each load 
and temperature conditions. 

[0098] And when the measured rate of NOx purification falls rather than the threshold x shown in 
drawing 14 , the NOx purification engine performance of the NOx catalyst 17 regards it as that 
which fell to predetermined level. Moreover, it judges that this time is the stage when SOx poisoning 
recovery should be performed. 

[0099] If SOx poisoning recovery is completed, the rate of NOx purification will be measured, and it 
judges whether the engine performance of an NOx catalyst was recovered. As shown in drawing 15 , 
the rate of NOx purification judges this by whether it exceeded the rate of need purification in the 
range of predetermined temperature (for example, 300 degrees C - about 420 degrees C). In drawing 
1515 , an NOx catalyst shows the rate of NOx purification at the time of being ** at the new article 
time, and ** shows the rate of NOx purification at the time of SOx poisoning. ** In the condition, 
SOx poisoning recovery is in a required condition, and ** shows the rate of purification after SOx 
poisoning recovery. 

[0100] When the rate of need purification is not secured next, Ricci Spike according to the degree of 
the heat deterioration of an NOx catalyst is performed, this — an internal combustion engine — 
setting — Lean ~ the time of performing inside low load driving, when combustion of gaseous 
mixture is performed — comparatively — alike — a short period — a spike — like (short time) — 
SUTOIKI or Ricci — if recovery of degradation is inadequate, Ricci Spike will be made to increase, 
although the air- fuel ratio of gaseous mixture is controlled so that combustion of gaseous mixture is 
performed, and emission and reduction of NOx are performed in short period This has both 
shortenings of increase of Ricci Spike's amount or increase of Ricci Spike's count, i.e., Ricci Spike's 
period, and as it is proportional to the degree of heat deterioration, it performs either or both. 
[0101] Next, in the exhaust emission control device of the gestalt of this operation, after carrying out 
said Ricci Spike control, the rate of NOx purification is measured, it judges that the heat 
deterioration of the NOx catalyst 17 progressed to extent in which engine-performance recovery is 
impossible when that rate of purification was below predetermined level, and a heat deterioration 
control means is operated that heat deterioration should be controlled. That is, it is the case where 
sufficient rate of NOx purification is not securable even if it carries out such control. 
[0102] First, Lean operation in a temperature field deficient in performance is forbidden. Rather than 
the time of heat deterioration not advancing to a predetermined degree, this decreases a Lean 
operating range and controls the heat deterioration of the NOx catalyst 17 by making low the close 
gas oxygen density of the NOx catalyst 17. As specifically shown in drawing 15 , in the temperature 
field (field which does not return even if it recovers) to which the engine performance of an NOx 
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catalyst becomes below a rate of need purification, Lean operation is forbidden and this field is 
changed into a SUTOIKI operating range. 

[0103] Next, as explained in the gestalt of the 1st operation as the control approach of heat 
deterioration different from this, or the control approach of the heat deterioration which combines 
with the above and is performed, even when an engine is in an elevated-temperature operation region 
and it becomes moderation operation, heat deterioration is controlled by forbidding a fuel cut. 
Moreover, as the control approach of heat deterioration, the approach of decreasing a Lean operating 
range in an engine elevated-temperature operation region is adopted rather than the time of heat 
deterioration not advancing to a predetermined degree. Although this overlaps the range of 
prohibition of Lean operation in the temperature field deficient in performance mentioned above, in 
an elevated-temperature operating range beyond predetermined temperature, Lean operation is 
forbidden altogether. 

[0104] Hereafter, with reference to drawing 17 , the heat deterioration judging manipulation routine 
of the NOx catalyst 17 in the gestalt of this operation is explained. The flow chart which consists of 
each step which constitutes this control routine is memorized by ROM32 of ECU30, and this control 
routine is performed by CPU34 for every fixed time amount. 

[0105] <Step 201 > ECU1 00 judges first whether it is the stage when SOx poisoning recovery should 
be performed to the NOx catalyst 17 in step 201. The judgment of being a SOx poisoning recovery 
activation stage performs saturation NOx emission processing for every predetermined period, and 
the rate of NOx purification is measured after completion of emission processing. This is computed 
based on the output value of the NOx sensor 50 by the side of appearance. It judges that the time of 
this value becoming lower than the rate of need purification is the stage when SOx poisoning 
recovery should be performed. When a negative judging is carried out at step 201, ECU30 once ends 
activation of this routine. 

[0106] When an affirmation judging is carried out at <step 202> step 201, ECU30 progresses to step 
202 and performs SOx poisoning recovery. SOx poisoning recovery is performed by performing 
predetermined temperature up processing, and carrying out whenever [ catalyst temperature / of the 
NOx catalyst 17 ] beyond SOx emission temperature, and making the air- fuel ratio of the close gas 
of the NOx catalyst 17 into Ricci a little than SUTOIKI, when the NOx catalyst 17 has not reached 
SOx emission temperature. 

[0107] <Step 203>, next ECU30 progress to step 203, and judge whether SOx poisoning recovery 
was completed. Here, SOx poisoning recovery is performed until it emits nearly completely SOx 
absorbed by the NOx catalyst 17. When a negative judging is carried out at step 203, ECU30 
continues activation of return and SOx poisoning recovery to step 202. 

[0108] When an affirmation judging is carried out at <step 204> step 203, ECU30 progresses to step 
204, performs saturation NOx emission processing, further, progresses to step 205 and measures the 
rate of NOx purification. 

[0109] <Step 205>, next ECU30 progress to step 205, and measure the rate of NOx purification of 
the NOx catalyst 17. 

[01 10] It progresses to <step 206> step 206, ECU30 becomes more than the rate of need purification 
that the rate of NOx purification measured at step 206 set up beforehand, and it judges whether the 
NOx catalyst function was recovered. When an affirmation judging is carried out at step 206, ECU30 
once ends activation of this routine. 

[0111] When a negative judging is carried out at <step 207> step 206, the Ricci Spike control is 
performed and the engine performance of the NOx catalyst 17 is tried. 

[0112] By the Ricci Spike control performed at <step 208> step 207, it judges whether the rate of 
NOx purification of an NOx catalyst was recovered. This is judged by whether the rate of NOx 
purification in a predetermined temperature requirement is lower than the rate of need purification. If 
the rate of purification is more than a rate of need purification, ECU30 will once end activation of 
this routine. 

[0113] If the rate of NOx purification is below a rate of need purification in <step 209> step 208, 
Lean operation in the temperature field which runs short of the engine performance will be 
forbidden. When the rate of NOx purification comes out below the rate of need purification, engine- 
performance recovery is made impossible and heat deterioration is judged to be a large thing. 
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[0114] <Step 210> Heat deterioration inhibitory control of further others is carried out. This is 
control against reduction of a Lean operating range in an elevated-temperature operating range, and a 
fail cut in an elevated-temperature operation region. Thereby, advance of the heat deterioration of the 
future NOx catalysts 17 is controlled. 

[0115] In addition, in the gestalt of this operation, when ECU30 performs step 201 among heat 
deterioration judging manipulation routines, the poisoning recovery activation stage judging means 
in the 2nd invention is realized, and ECU30 performs step 202, a poisoning recovery means is 
realized and ECU30 performs step 204 and step 205, the rate measurement means of NOx 
purification is realized. 

[0116] Moreover, when the rate of NOx purification is not secured by the Ricci Spike control in the 
gestalt of this operation, it judges that the heat deterioration of the NOx catalyst 17 is large, and 
exchange of a catalyst can be urged. 

[01 17] Gestalt] of operation of others { [ ] The judgment of the completion of SOx poisoning 
recovery activation can be judged by whether the SOx poisoning recovery execution time exceeded 
the predetermined time set up beforehand. In this case, poisoning recovery time amount required in 
order to emit nearly completely SOx by which occlusion was carried out to the NOx catalyst 17 is 
found experimentally beforehand, and ROM32 of ECU30 is made to memorize this. 
[0118] The judgment of being a SOx poisoning recovery activation stage may judge with the time of 
the amount of sulfur which passes the NOx catalyst 17 exceeding the specified quantity (henceforth 
the amount of permission sulfur) being a SOx poisoning recovery activation stage. 
[0119] In that case, the sulfur concentration in a fuel is presumed from the SOx concentration of the 
close gas detected by the close gas SOx sensor 23, and based on the presumed sulfur concentration in 
this fuel, the fuel consumption or mileage corresponding to said amount of permission sulfur can be 
computed, and it can judge that the time of reaching that fuel consumption or mileage is a SOx 
poisoning recovery activation stage. Furthermore, the presumed sulfur concentration in a fuel is 
displayed on the panel in front of a driver's seat etc., and the frequency of SOx poisoning recovery 
may enable it to distinguish about in this case. 

[0120] Or based on the inhalation air content of the SOx concentration of close gas, and an engine 
detected by the close gas SOx sensor 23, the amount of SOx(es) which flows into the NOx catalyst 
17 can be computed, and it can judge that the time of the addition value exceeding the specified 
quantity is a SOx poisoning recovery activation stage. 

[0121] Thus, when judging that the time of the amount of sulfur which passes the NOx catalyst 17 
exceeding the amount of permission sulfur is a SOx poisoning recovery activation stage and judging 
the completion of SOx poisoning recovery activation in the SOx poisoning recovery execution time 
like the above-mentioned, the appearance gas SOx sensor 24 can be omitted. 

[0122] Moreover, the judgment of being a SOx poisoning recovery activation stage may presume the 
amount of SOx(es) by which occlusion was carried out to the NOx catalyst 17, and may judge with 
the time of this amount of presumed occlusion SOx(es) exceeding the specified quantity being a SOx 
poisoning recovery activation stage, in addition, as shown in drawing 9 , presumption of the amount 
of occlusion SOx(es) came out with the SOx concentration of the close gas detected by the close gas 
SOx sensor 23, and was detected by the gas SOx sensor 24 — coming out — the concentration of the 
SOx concentration of gas — difference can compute as that by which occlusion is carried out to the 
NOx catalyst 17 based on the inhalation air content of this SOx concentration difference (close gas 
SOx concentration-appearance gas SOx concentration) and an engine. And it can do in this way, a 
SOx deposition counter can integrate the amount of occlusion SOx(es) which carried out calculation 
presumption, and it can judge that the time of the counted value of a SOx deposition counter 
exceeding a predetermined value is a SOx poisoning recovery activation stage. 
[0123] Moreover, when it has a SOx deposition counter in this way, the judgment of completion of 
SOx poisoning recovery can also be performed as follows. Are during a SOx poisoning recovery 
activation period, and come out and it sets at the period when gas SOx concentration is larger than 
close gas SOx concentration, the concentration of appearance gas SOx concentration and close gas 
SOx concentration, since difference can presume that it is SOx emitted from the NOx catalyst 17 
The amount of SOx(es) emitted from the NOx catalyst 17 based on the inhalation air content of this 
SOx concentration difference (appearance gas SOx concentration-close gas SOx concentration) and 
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an engine is computed. As the SOx burst size which carried out calculation presumption is subtracted 
with said SOx deposition counter and it is shown in drawing 10 , when the counted value of a SOx 
deposition counter falls to a predetermined value (the completion level of poisoning recovery) 
Activation of SOx poisoning recovery can be ended as what SOx poisoning recovery completed. 
[0124] Furthermore, the judgment of being a SOx poisoning recovery activation stage may judge 
that the time of the SOx concentration of appearance gas approaching the SOx concentration of close 
gas to predetermined level is a SOx poisoning recovery activation stage. As shown in drawing 1 1 , 
the SOx concentration of the appearance gas of the NOx catalyst 17 approaches the SOx 
concentration of close gas as SOx poisoning advances. Therefore, it can be said that extent of 
approach to the SOx concentration of the close gas of the SOx concentration of appearance gas 
supports the degree of SOx poisoning. Then, when the SOx concentration of appearance gas 
approaches the SOx concentration of close gas to what extent beforehand, it sets up whether SOx 
poisoning recovery is performed, and it can judge that the time of being detected by the appearance 
gas SOx sensor 24 when it came out and the SOx concentration of gas exceeded said set-up SOx 
concentration is a SOx poisoning recovery activation stage. 

[0125] Although the SOx concentration of the exhaust gas which forms the close gas SOx sensor 23 
in the upstream of the NOx catalyst 17, and flows into the NOx catalyst 17 by this close gas SOx 
sensor 23 is detected with the gestalt of each above-mentioned operation Since it is dependent on the 
sulfur concentration, the fuel quantity, and the amount of exhaust gas in a fuel, the SOx 
concentration of the exhaust gas which flows into the NOx catalyst 17 can be presumed from engine 
operation conditions (fuel oil consumption, an air-fuel ratio, an inhalation air content, engine speed, 
etc.), when the sulfur concentration in a fuel is known. Therefore, instead of forming the close gas 
SOx sensor 23, the SOx concentration of catalyst close gas is computed by ECU30, and you may 
make it presume from an engine operation condition in that case. 

[0126] Although the example applied to the gasoline engine explained this invention with the gestalt 
of operation mentioned above, of course, this invention is applicable to a diesel power plant. Since it 
is carried out in the Lean region farther [ combustion in a combustion chamber ] than SUTOIKI in 
the case of a diesel power plant, the air- fuel ratio of the exhaust gas which flows into the NOx 
catalyst 17 in the usual engine operational status is very Lean, and although absorption of NOx and 
SOx is performed, emission of NOx and SOx is hardly performed. 

[0127] Moreover, an exhaust air air- fuel ratio is made into SUTOIKI or Ricci by making into 
SUTOIKI or Ricci gaseous mixture supplied to a combustion chamber 3 as mentioned above in the 
case of the gasoline engine. Although NOx and SOx which the oxygen density in exhaust gas is 
reduced and are absorbed by the NOx catalyst 17 can be made to emit In the case of a diesel power 
plant, if gaseous mixture supplied to a combustion chamber is made into SUTOIKI or Ricci, in the 
case of combustion, there can be the problem of soot being generated and cannot adopt. 
[0128] Therefore, in order to make an exhaust air air-fuel ratio into SUTOIKI or Ricci, and to obtain 
an engine output, it is necessary when applying this invention to a diesel power plant, to supply a 
reducing agent (for example, gas oil which is a fuel) into exhaust gas apart from burning a fuel. Also 
by setting like an intake stroke, an expansion stroke, or an exhaust air line, and subinjecting a fuel in 
a gas column, supply of the reducing agent to exhaust gas is possible, or possible also by supplying a 
reducing agent in the flueway of the upstream of the NOx catalyst 17. 

[0129] In addition, even if it is a diesel power plant, when it has exhaust-gas-recirculation equipment 
(the so-called EGR equipment), it is possible by introducing exhaust-gas-recirculation gas into a 
combustion chamber so much to make the air-ftiel ratio of exhaust gas into theoretical air fuel ratio 
or the Ricci air- fuel ratio. 
[0130] 

[Effect of the Invention] According to the exhaust emission control device of the internal combustion 
engine concerning this invention, the heat deterioration degree of an occlusion reduction type NOx 
catalyst can be judged by having a heat deterioration judging means to judge the heat deterioration 
degree of an occlusion reduction type NOx catalyst. Therefore, it can know that it is what the NOx 
purification engine performance falls and cannot recover this, and the situation that NOx in exhaust 
gas is no longer purified by exchange of a catalyst etc. can be avoided. 

[0131] Moreover, the exhaust emission control device of the internal combustion engine concerning 
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this invention It has a heat deterioration control means to control the heat deterioration of said 
occlusion reduction type NOx catalyst. This heat deterioration control means When it did not operate 
when the heat deterioration degree judged by said heat deterioration judging means was below 
predetermined level, but said predetermined level is exceeded and it is made to operate, advance of 
the heat deterioration after the heat deterioration degree of an occlusion reduction type NOx catalyst 
reached said predetermined level can be controlled. 



[Translation done.] 
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jKsnrc^sox«8Hf%^(cttffi-r«. -eux. s 
S7cS!NOx)i4iS©NOx^b^*»M-rS. c©f£. M 20 
Ox#ib*4*«4&£NOx?Hb^4£J:b$xU *©Jt 

[0020] m&it&&*0Wfems\*>x<DmQ'c*> 

■So «aaK^NOxi«flt©^b«:». fl£ftip©if.jt<c 

jBHrssoxBWs&ibt. aucjgH-rsffcssibai** 

L*9i@tW*C"i*^*«tl>. SOx 30 

3&ib«cJ:*fc©i#&**C4#-C**. CftflSfrRWCc 
*»»S«Bl5^fcltM>*«e©JIffllt?**. 
[0 0 2 1 ] *2©»MtC***rt«flyB©Ste«Wk« 

ib*». sox«^ft*jJ:c^^fc©^-rn*>swc 

1 >tt t»*r n D a©©jaM7cSN Oxjt4$© N Ox?f ^ b* £ f £ 

[0022] tkBm&imn&fstw. mi&mK&mm^ 
mc^^x^m^nfcm^BM7m.no>mm<DHOx 40 

8Hb*4^4&*NOx^b*4*Jt«l,TJ**>Slfc 
ff#CE>&4b-t:6J:<r>U — ^r*ffe^r-C|^L/fc 

[oo23]fi %.vm2 cmm <«t. k*$ 

©y->^->#v y >i>y>-f>f-j-t';i'X>y> 
iiKrttc«i&snytffi«Rc«8» (Rib**) ©Jt*t» 

5. 50 
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[0024] ftmm&v ->j*-->*fv y >i>i>> 

*S^©2*Jt%M8rrsC 4KJ: 9SF*#*©2* 

!RM7^NOxfi««J:»)4>±dfe©S^iI8SF«3{CS 
Tcffll^^-r-S C 4 tc «fc 0 9Wl^/^©2ai!8Jt*lWfiW * 
C4#T?#S. 

[0025] ©JSblTcMN OxftBitt. «SAT *Sf«# 
*©^J:b#y-->©4#fc:N0x£©iRU ^AfS 
Sf»^*©l»8«[S3WS"PrS 4©iRLfcNOx^fe 
HiU N 2 «:il7cf Sto^f C©B&lS7t;MNOx 

hubb. «ii«T*5^*fi»4L. c<Dm»±icm*. 

«#y?AK. thyjANa, UWALi. teS"? 
AC s©«fc9ttr^l/* D^IR. ^'J'JABa, 
AC aCcfc^^cT^^ U±S. 7>$>La, -i 7 h'J 
>5AY©J:9<c*iJR3&»6atf*iA^>tt< 4fe— oi, 

p t © j: -5 &jt&jR 4 jwh# 3 nr s „ 

[0 026] * /cliff B!SHS!«fc*7&m¥-&«. ©MilTcS 
NOxj|^©NO)«j8^*fi«««K:Ufca. 
M^NOxM^^AT3P«#*©^Jt£ y -> 

9WWZ.fr ^m&MMJxM N O xft4$l©fflP©#Mft#X 

[0027] *¥mKfrfrztemm<owm,mmm.iic 
^a^gtc J: ^r^ms n/ceRj^H7cMN oxM«© 

N O x®M^*«HFf^©TISffl ; l:TIl o /c 4 # S O x& 

c©t§^tc«. m«. -^©^m«««>si>«- 
5t©^?f mmfcwmw&itiiBi^mtc «t otKiisi 

NOx*B«©NOkRJKtfc«J*«ai-r*©3&*»*Ll>. 
[0028] £ /cOTIBS&^StcSN O xM^tcSSEA^S 

X S Ox?gg?&ai#&K: J: ») tfcffl S n/c S Oxt^S 4 BtTIB 

NOxftfe^tc^AT-s s oxm&mm&*i&x,tct *k. 
s oxM#ia«tos©iiff 4«ser* c 4*5 

[0029] 3 6(CBiri3!Rjgai7n§3N OxfeMi^^A-T 
*»«W^©S OxigS^^tB-r £A#X S OxjgS^ffi 

^ SOxaK1Alfl#a«c J: O^tHSn/cS Oxig^*>6> 
JtS Ufcf(riBrt««SRI©«RW©iSII?gK4 HHilHttt 

#lil^S©Sltf «f»-C* S 4 «3&T S C 4 *s-C * -5 . 
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[0030] *mtttfripz>n mmw mmmtgrn. k 

**»Ttt. B>jfB!^iI^NOxM&KjftAT&gMn# 

*© s ox^^tsffiirs a#x s oxaawkffl^at . 

«*@tW»7l«J»H»att. iiulBAtfx S Ox?ggft 
Ui^SlCck D&WSnfcS Oxjgg4ii«fBfcH#;*. S Oxjg 

ittta#aKj:»)tftajsnfcso3«fl[4©afflttt<!:w 10 

^Stt&SOx9tiaStffr£K&£l*.fc:£-*CC. SOx 

a»@fwa«©Kafi*i8-e** iflje-rs c 4#-c* 

-5 „ K^M7cM N O xM$g©_bS[E© S O xift&#*® jffi£5c 
SNOxM«©T»©SOxiilSJ:0fe^*l>»^. *© 
?ggM##®y§af?€M N O xftfeig Shii^AS 

[0 03 1 ] IHa«jil^S2NO>di^KifcA"rS8tefc 

BEBU8Bi^NO>dtt«*>6i*HJ"r«St»*^©S 20 

snatiwsaeKtf^JWflce^ati. mmx* s ox?& 
s^ta#SK: J: o^a s oxsggaiffrieAtf:* s 
OxifcStttH^afcJ: D«ia$nfcSO>afiS«:M ur^f 
5£u^*rgaiLfci*tc. S OxM#lsI0MS©gl 
*TB#J8^*S4*y^T3C4#i"t , t£. RJ»«7gI*NO 
xj&Ji© S O xS&S&iamtttBKi&tt < K 0 -> r . 
mMMTcM N O xM$E©TSit © S Oxifflg*s©iSS®7E£!N 
Ox*H«©±»©SOjdftKKiS#l>-Cl»<36»6'r*S. 
[0 03 2] 2jE^{C3!P*>S.F«3j^«K©Sf»HKfc$|gCC 30 

tirgBA^soxjse[^m*©tffi^xsox?g 

JtttttC!RjftSnA:iJft5t3ti*SOx!RjS«*»6. ttK 

a»sa*a«:<fc») sox tftSBUfcraitfT 

4 ^©mflBffi^ S OjaUStftffi^SCc J: 0 t&ffi 3 titc 

s o «gs t mm a# * s o x&m&tummic i^ms 
n/c s o x&m t (ommm t m^mm,m<D^x^.$m 

*St»ttSf*^«K:aS^»T:«t5E3ti*tttHS OxB 
*jj»UT. 8UB»5^NOx||^K3aM«-*SOxB* 

aeeu ccsojdaffaaWBfsatitya^i/fci* 40 
cc. sm««aaMtcj:*soxa«iaaMBi*»7 

-f£C4#-C#£. ©aS7tfflNOxS4^©T?^©SOx 
iftttJWRjKKESN Oxfcy&©±&SE© S Ox?gg<fc 0 6 A 
*©ifttl^^«JKI5ciSNOxttBi*>6tt 
j±JL//cSOxt?*-S#^.-5C4*5-C#. CttiKA^M 
«**i»ttSBa^«tc«-5i»-rttHJSO?di*imHi 

[0 033] *«lB«:*»3&>*rt«8«ysi©»«?Mb«B«: 

*rt»ttt. «riBffl««7^NOxM«©«^{k*jqi«ir 
*«BWi*ww#«t«iL. c©j*^mww#stt. iwb 50 



#PB 200 1-303937 
10 

^*JKT©4S«cttfl*S*i-$". strfB^fSu^^^ex. 

0 . ?nvL±icm£itt>m'<7T & ©*'ww-r * c 4 #r 

^S^NOx^©NOx^fc£:*l©{£T£JWJ 
[0 034] *^tC*>*»Sj*3j^«K©gpm?^bSSfC 

h fct? 9 4 . iS^©©MS5cMN OxftfeSi^iifiat^SitC 

* 4 K®sg?gg©m *»-r c 4 tc ft >j . 

«^{|yoilH"C**ft«9P»K©^>* '/>^*fiJ13"tt 

tij^ ^smewc©?*-*.**:? h*st±r*i 
[0035] *m}teij>#>ztemm<t>mffi.mtmaiic 

*st,>T. MiB&#ibflJJi|iJ#I2«. F*3j8**£IW©i«®«i£ii|& 

©Kt»SPS!W/X*s«oaa7aBN OxfiiJf «:ifctt£©£® 
^«Ci*i?t. •£©&*. ©MStcSNOxMM 
©J»*<t*ft«W-S-*C4*»-C*«. «*6tc*HE«#Wtffl> 
fW#Ktt. «B&<b©fl[^>tci£:i:rNOx«!atcaEA-r 

s y v * * h +©gpm^*^s4if a $ 

ci*s-c#5, c©«fc3fcL.T*^t©Sflt«:iS0-cN 
Ox©ScHi. S7C*3-a--5>/c2s?)©S7cS»I©a ; &^< b 
r. B«iaKcfflNOx«Ji©flte&<b«:J:*fffflfiT*% 
jqj*IJ-r-5C4*i-C^S. 
[0 03 6] 

[|6W©58tt©0»] JWT. *»i»K:ff*rt«MWW©Sf 
^l«goli©^SI50 1 *»6H 1 1 ©S®«:*Ci 

[0037] c» 1 omrnvBrn 0 1 
««pittft*piffl3tf y y >x>^>tcjSfflu/t«^©ip 
as««tS*^-ria"c*s. c©iatc4sc»r. ^#i«^w 

2 » fX h > . #^3 4 K £ 

A^. 5 W # 6 h > W7tt 

[0 03 8] h 6 li«lK-r*e«9 fc^l/rU" 

h 6 rtKi^WT j^^WfTSjllMsWII^P 1 1 aWR0#_ 
V6tirir»S. Vr-V>9^>>?\ OWM^F 1 2fcJ: 
0*xT7P^-^2 1 4^Ltx7i"J-t 1 StCitit- 
h l 2rttcttxn 7 HA^pl 4#BBB;* 

[0 03 9] SP«sJ«- h 8 JigP*-r-sh;b K 1 5 

%s&xmmm \ B^btKiiiTcSNOxttii 7 
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[0040] s-y^iyniyYvL-yvmcom^vm^v 

Y (ECU) 3 0«f ; ^^Jl'3>t'i-^* ) 6^C l 9. 

^->'jy^:U) 32. RAM (^>#AT*-feX^* 
■J) 3 3. CPU (H2>h^^7*P-fe.?1f^^-^ h) 3 
4. Aft*- h 3 5. mtl^-h 3 6 *ikffi?Z>. *7 

U COtH^lE^ADMS 8£/i-UTAfrtf- h 
3 5KlA;tt3ftS. 

[004 1 ] ^> f 1 8 <D±M<om%M 1 6 iC«. 
A#*SOxfe>-9- <A#XSOxjgg&m3M3> 2 3*5 

swenri^. —2f, 8©T^©gE«if 

T. C*l*ffl#*&H9) ©SOx?ggKlJ:b0!)l//cm;fr 
tti#g) 24t, ^^©^KJtFSL-fctti^EE^rfS 

cn6S0)dJ>t23, 24. 68*^2 5. 
^J:k-fe>-9-2 7©tH^jmE«-en-?4T,MCE-r€)AD^ 
&2§3 8£/M/-CA#tf- h 3 5KlA^Sn-5>. 
[0042] S/c. A**- h 3 5 &Uit£W[n]lgifc£Sl 

-rffi^^ux*^-r-5i5i$E^:-fe>iJ-2 6 *5Jt^snr 

[0043] C©#V V >i>^>T«. tfHAtf^iC 
TAU=TP-K 

JEMteml/CC'S. S3f:«l4«»^iaTPtttSKI^y 

> y s n s is^«©2?«tt* & r s 

WBfp a lTPtt^fcllSiK<£9#&6ft. ^Mft^fQ/N 
(5RA^«»Q/^MlHl^N ) *$<fct>'&IWI5]|fcifcN© 
M^i UT 0 2 iCm-T J: 5 fc^ » ^©Tfcfi^R OM 3 

2rt«:ieti$n-c^-5. «iE^K«^M^';>^rt«: 
k=i. o-c*titf^H'>';>^F*3(c^$n^ig 

^BIMitti^S. cntC»l/TK<l. Ottfc 

tmmm ^ y > 2Wc#&& £ n si&&»©£$ittess& 
£MJ±cfc o *>A# < tt o . bp% K>1. 
o (c^n«^w^> y > ^rt«:^3ns®^©^tt 

[0044] ^Ut, C<DmM<DB1&<DtfV V >i>^ 
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1. 0<fcOM^^<i«i:3n-C';->^i:b*IJffl>35*ffto 

i . o £ $ nr x m ** mpjWt fen. hm^hiMjIIs 

«WlT?tt»iEff»K©«ttl. 0<fcD fe^t^iiSn 

[0045] ^nmm-atmn. iHE3ft*« 

g#:&kSS<. L/c*^Ta^S8ra*©ASP^Kfct,ir 
10 SJE^K©ffl*H. 0 £0 £>/hS< SftT. y->*S 

[0 04 6] l3 3 53:M^3^6^ai5n^gf«^'Xtti 
©f^aW^^©?S^ ; &«l^«:^L.Tt^« > C©0#> 

e>to#>£ct:5K:. j^S3^6gfai5ns^«^x*© 

*iHC, CO©?£K«*&^3FtyC^$4lS*g^Ja 

©fflustt** y ? tc tc ts i'it a L/ . nmm 3 * e-gpm 
sft&gMa****©!^©,©^^^ 3 rttc{£*& 
s n 2>s^»©^Mib^ y - > tc a * « i-it A-r 

[0 04 7] 8rtOCJR^f$n-rt^NOx 
20 j&& (©jaSTcMNOxM^) 1 7(i. m«r;l/5^ 

AN a . l/^AL i . ti")AC s ©J: "5 ^cT^* y 

6^«n/c^«c < i fe-oi. a^p t ©<fc 5^a#is 

[0048] C©NOxl4ii 1 7 £«M©j#SUl?SK:i2 
gTSi. NOxM«17«. iSA-r-SSfm^©^ 
tb(«T, SWlsaKJtilOCife**) 3&sy->©<!: 
30 tfCBNO SRJtx U . ^ASf«^'^ ^©^^S^ffi 
TT S i ©JlxL fcN O x^SxWT 5NO xroCK&ffi^ffl* 

Oxfell^l 7cfcO±^©if»iliSF t 3K«i^3nfc^m*i 
JrO'j^ (^bTK^) ©J££t>5. 
[0049] ft^ NOxM^l 7J:«5±ijS©fP»ii8S 

tctt. »ai^tttt«M 3 n*a^«©a 

j^itiC— §CU l/fc*5otC®i|^(CB, NOxM^l 

7 «js^s 3 ft $ ns«B-&a©s«it** y->© 

40 i*tC«NOx^©J|XU. ^.^Msrttc^i&^n^^ 
^©^igS^T-T-S iMKOfcN Ox^rStait- ^» 

[0 0 5 0] NOxM&l 7«:J;-SNOx©®]Km^ffl« 
04 KIttkT J: 5 *-XAT?f tonTCiS t©<h#^. 
6n-5„ WT. C©^*^-XA«:o^-clH^±«:a^P 
t *J £Z?>* y ^ A B a •a-/cia^?:M«:i oTSi 

HJf ffe©*^JS. T^y^JS. TJP^; y±^H. 
^±^fflC^-C & ^ * - X A £ & * . 

[0 0 5 1 ] *r. SiEAgMntfx y->tCJ&5 
50 iggA^M^*©K^g^ArtifciiAU. 04 
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a^p tvmmicttm-rZo — #. ssa8£»#xk:#* 

U NO, 4&£ (2NO + 0, -2NO, ) . 

[oo5 2]»^ ^snfcNo l cD— mt. e£ 

P t ±-c^t S noo B a F*3 tc ©JR $ nt M<fc/"« >J 9 A 
BaOig^lW6, 04 (A) tC^3ft£J: 5tC5g 

TNOx#NOx8&&1 7F*gtCtRilx£ft£.> 
[0 0 5 3 ] ^AJfm*'X^©K3^gS*5lS^IEO 

p tommvN Oz^^ss ft. nox84$&i 7©nox 

R4K 5 ftTBIK -f * > N O, " ft* . 

[0054] cfttcM ur. iftASfSttfxl 3 ©®^^ 

ifit&T l/tNO, ©£)&*#{£Tf 4 4 ftJfoifiM'ftfa 
(NOr-NO,) tcjt^. BaF»i©igMW*>N0 3 - 
A5NO ! ifcBNO©itBa^e>S!tB$h5„ BP-£. 
SfeAJf«//^ ^©IBRiftfl&WST-r 4 xM® 1 

7rt>6NOx#fifctH3ft-2>C4tC£i:£„ 03(C7^$n-5 
«J:5tc. j^JMa#x©y->©S£i>* s ®< t£inUT& 

#x©y->©g£t>£®<Trft«NOxfci$n 7*»6 

N O x^f&ffl $ ft £ C £ 4 & 

[0 0 55]-^ C©4#. **^3(*3tC{tt*&$ft-5, 

^3nSJ:5tclSBB*6«^«©5f!*8HC. cotfSFiu 
$ft. cft6*8*HC. co«, a^Pt±©itsor 
X«o J - 4K£L-ciMte we>6ft*. 
[0056] ztc. m^&.mt*m^^mtt $ fc « y » 

TT£fcs!>tCNOxfc!$£l 7#>6N0 1 £?c«NO#lfctH 

sn. c©NO,$fc«Now:. @4 (B) cc^sna 

J:5(C*iHC, C0 4Sf&U-CS7C-t±Lst>e.nrN 1 
4&S. 

[0057] ip^. mtsmtfxtpvHc COB. £ 
ra^p t tommorxizo 1 - ttctc-zt.cm&v-cm. 

itW&htl. ^»t?fi4P t±(D®iOrXBO'-^ 
MfSntiS/dHC, CO#gioT(,>fttf. COH 
C, COtcJc^rNOxM^l 7*>6&aiSnfcNOx*J 
<fc D>*ifcA#E»;tfX *© N O x#N , tcS7C-e L/& 6 ft £ . 
[0 05 8] COi^KLtfi^P tCDftM-BcNO, 
g/c«NO**i?aE0&< &34. NOxfclg&l 7#>6& 
j!pe>;&^4NO,$/c«NO#fifctli3ft. S^tC^tcg 

sfc«y -^^K:-r.s4S^©rtfcNOxfi4iii 

N O x*5feffl $ n £ C 4 tc tt 

[0 05 9] C©£5tC. SfSlfflMlttf 4 
NOx#N OxM^ 1 7 tCPRiRS ft. mmg.mt*mm2. 
ftttft&OK 1 ; 7f(Ct5iNO«!)iNOxM!il 7#>6 
3SBfIS©5-i?tcfifeffl;*ft. N,tcjl7n£ft&. 
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t\ ^,*^©NOx©SPai€:Pl±T-SC43!)5T#a <> 

[0 0 6 0] ic5r, c <DmM<Dfei&-eiZm& LtcJz 

ifi y v * 4 3ft. $ feWft«fSME^8ftCB«^a*qH» 
SI8Jt 4 $ ft. fi^a^fifeBtw: Big^a* y - > 4 3 

ft-5©-?. {gtf^agB#lCg^^X*CDNO^NOx 
84811 7tctRiK3ft. ^iS3lltoNFRCffi5^^jieW 
tCNOxM&l 7^6NOx*5®ftB$ftS7C$ftac4tC 

io <j>mtifi'pu < . wp-^mmu<o^m.ifi^ < -e©«3SB# 
Ra#swft«. NOx©fem-S7c*^^^to^<^t 

0. NOx&$U 7©NOx©$M#it;*>2> 5 «§fnbTNOx 

[006 i]*cr, c©n*6©^sg-ett. y->jg£- 
^«*fcwff*>nrc»*«i^ iP^tpffiJt^siK^tT-? 

H) icx h ^+ ifcB y * ^*g-£*©^#m2ft-2> <fc 

• MTctfiit^Z. C©cfcMcNOx©©fifctH©/cS> 

mtmacm^mm-c ry->j 4 r^y^-f ^wtcaift 
S8SJ:bi;fc«y v*&mtb (y ^wo) j ^2 
tc^Dii3ft-sj:^tc$fli3-rac4^. y->-y*^ 

y - > • y ^ * t.*4 ^ mm. y - >smtt mmic& s 
fts^©4-ra„ 

[0062] —^3. jKI?4tCB?iiSm < S ) #^$ftT*5 

0 . ©«EH#*&&#s-r a 4 s o 2^ s o 3* zomn 
mitm (sox) j&s^u. NOx«ii 7«p«^xcf 

30 (DCft6SOx4>5RHX-r-S«, NOxWil 7©SOxtRJ[X 
^ # j^XAttN OxtRlR^ # -X A £ |^ £ 4 
e.ft'So IP^. NOx©«RiR^*-XA?:|ft^L/fc4# 
4PI«K:iH<*±tca^P t fcJcO*^' y h; A B a =S:S^F $ 
■t±fc«^^K:4oT^-r-5 4. MaiU/Ccfc^tC. 

m&mt& y - > © 4 # « . bhr 0,^0,-xbo'- 

©^■CNO^fe^ 1 7©a^P tCD*EtC«#LTfe 

0. M^*osox (FU^tfso,) ae^p t 
omm±-cmt$inx s o, 4&s. 

[0 0 6 3]^©^. ^SSft/cSO.B a^pt© 
40 ^HrHtc^bSft^*^ B a rttctRJKSft-C^b-! y 
OABaOi^l, ^-r^>S0 4 2 -©^-CBaF , 9 
tCj£I5(bliigS^Ba SO.^MtS. C©BaSO,IJ 
ig B ^#fa*{bL^<. iHfiW3c3eLSt»fc». -S^^ 
§ft64^-)S-aa$fttC<^„ NOxftiJ&l 
7«©BaS0 4 (D^5RS#it^Ta4NOxfei!^l 7© 
^HXtcH-^r # 5 B a OOl^i^tt N Ox©iRJtXtg 
^*s<5TU-CO*^„ Cft*SBP^S0x?Si|-C*a„ U 

/cj&s^r. noxM8u 7<DNOxm.w.m*>*i£<m&-? 

S/c26tC«. 5 ^-CNOxfltgll 7tc©jR 

50 Sft/cSOx?r®tUi3-a-?,/ca?>©SOx«#[5iaMS^ 



(9) 

15 

iff 

[0 0 6 4] NOxMJSU 7 #>6SOx£&fflS 

CT. S O&SISflUS&tt. N OxM£8 1 7 <DM.MU& 
*SOx#tttiJStoiH»WJe©W» (JSTF. Cto£SOx 

jamas i ir» 5 > k b . ms&£.mt£ ftit y ? ^^it 

©gFm#*£NOxJSS0£l 7 teat* cite J:0Jtff-T 
[O06 5]^lt. C©5S*©JBJST?tt. s oxi&m 

y -j *a«jtK-r-s«te*>. mmm&fr i i *>e>«*s 

KWai-i-SCiK«fc»)ff^. A-jT. ECU3 0&J8& 
[0 0 6 6] C©3lUJt©0»K:*»WSSN!l*{k*s 

s©NOx&yii 7©^<ks^t^a^K:ot>TSi 

05«. NOxM&U 7©SOx»##Bf5£l'-'< 20 

ox*i^tcftffl s ft -5 * r s o xj&sgnx&a&^fT 
u -e-osoxawaaittaoNOxttaii 7©NO)d* 

S. NOxMWl 7©NOx8Hbttt&tt. SOX&8BI11X 

*aa &mtf? *'«k ffiT b r i > s . 

[0 0 6 7 ] mi&b/cJ:^ NOxWI 1 7©S Oxt& 

##<b« s oxa«atwaa**tf -r * c t tc «t o @« 
pjtfir****. NOxM^i 7©^Yfc«:-pi»r«»# 

IgHI#q^trc&&C.£#>e>, S Ox&«[s!«#! ; affl.fg 30 
©tettStMR»tt S O xS[#tc|aH b tctm&T t 

ffFtt>»Ci#t«. 

[0 06 8] bfc#o"C» NOxB&£l 7©frn a n B#©N 
O x© jgfcfcfj i. SO xlS#lHl«®Se^© N O y$m 1 

7©NOx«aitt**««a-rsc4*j'c*titf. cfte 
©n omMmx<D&frzWk&<t<D&<&^zmn-r z c 

[0 06 9] C ©HJfe©J&firCtt. £©<£ 5iCb"CNO 

>mmtfchziktii-r2>. *f. noxjumei 7«c»;->^ 40 
jjatt©SFa^*j*Law-t:No>*w«i 7©NOx©ii 
te& *isip $ -a- . ■ c ft w± n o xzmm-c # a t *&msc 
?z>o Xic. noxM^ii 7tcatA-r*sf»^. 
tofcA#*©ffi*Rtb* y->*»6 >J » y 

NOj*w«i7K«aisn'ci>fcNOx©±a*fij[tt-a 

TcStf*. C©<t#. A^©S8«H:* 6 U » 
^■KttOSilTt). NOxttBKl 7©UP©SI«:tf*. 
f fc to % tH ©^«*tk«it <* tc » y 5» 9 1 KtfJ K> S*> 6 

r. otf6<©WBaiftffliKHda««:fts. cn», n so 
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Oxfttiffl 7K«ja3ftTl»fcNOx©»7cKA:tf:**© 
HC*C03WKBW4Lt:*IHISti*feJ&"C*-5. *L 

r. NOxttJdi 7tc«a3nrt»fcNOx©t*T*jacw 

•®7c3ftT\ A#X*©HC*>CO*«7cffll£bTat 
S£ ft& < ft o 3ft 4 * tc. ffl^^©2S*Stt** 'J » 
to*. 

[007 0] U^ot, C©«fc5K:NOxfi4$iU 7© 
NOxf«i6#*fMSlifc»JcNOx©ttttl • STctea 

(WT> C©MS©C i VISION OxKHltoS4l» "5) 
$JE?fU -€-©4*©tB^©3yiSIt*SjKtt-b>*2 

©ffijBHawaias«Jt*fii»-r*^nii. gim-rntftHtf 
x©2«at*qaiftffi«tt*6 y » ^hc^jo #to* *-c© 

*y »^«JD»toO*nHil»9) ttNOxM^l 7©N 
6xiUBte#**i"'<n.rf--*Ktt»K -T^to^NOxM 
Mil 7©j*{ttt*e©^ay-3rcc«c*. 
[0O7 1]i6B. ^WNOx&tiiMSBftCfcl-tSA 

*fx©s^j:k<i: mtfx<o^.mt<D^m^it<D—m^ 
urfco. ^©NOxftitiii 7r»y 9^o*toO 
^*stiT*5©K:»i/t, j»^t***easttfb 

fcNOxftfe^l 7©'^^?)ib»)^BtLfcO*>I 
t 2(C^C^>., 

[0 07 2] $/c. C©*»©JgirCtt v NOxM^ 1 

i>, y ^^«jo#to«ji^H*ffit»-c*>j5£-rs. nm-rz 

<b. C©*«©»«[©»t«SKtSai-Ctt. Fd^tf-5£© 

^Taa8t»**^B— je©jsas4mas*^i*©®s©f 

5 >^NOxttl 1 7 K*fUTfi§faNOx#CtiJ&l3S: 
Htf L. *©4*©y 9*iW9«toDBtl«*iH!l-r*. 
fit, Iti'J^tofcy y^W08to0^nB*JH6K^-S- 
Bfjei^llBt3J:D*>S<«c-9fc4*tt. NOx^l7© 
N O xjWbttt6**Bfje A £ -Ci&T L tc i> © t ttrt 

ci^r#*©-c v c©i**soxSWiaa«m*35 

[0073] c©sai©je»©»««WbaaK'r 
«. soxM#iiaAaa©^7m(c^faNOx&ai^a^ 
*ff ur y 9.*VH>wt>Q mm&ftwis* smztitc y 

» ?^D#to0B#rat2iifp a a©NOx)%l!^l 7©y 
^J0#to«3^FPatl<!:©^*maib. *©»*JBfJi«flD 
t4J:0*>*<*-»fci*Ktt. NOxftBil 7©M^ft 

^<ntei5^bjqHW¥a*fHftr*. «c*». «fa©NOx« 

« 1 7 © «; » 0 *to 0 NOT t KJ^^iWK*!) 
TECU3 OOROM3 2 tClBtf.br *J#. S/c. Mt^ 
<b«l«^ISl%fMft$ 1**^* <b*iJ5E-r -5 1 £©g|ffi t 4 
fe^*S5£ l/T E C U 3 0 ©R OMKllBlf. UTfc < „ 
[0 074] J»^b©fflJ*iJ^StCOi,»-C|fewr-5 
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nB.^ » * TiMf 0 4 * (c B . X > *? > Aijligl^ 

KPt) y >y». ftHK&B&Pisi K 

l£©1* I rt*ifc*l & C 4 4 & o ~C * 'J > i'* 

tf. NOxttSl 7©~»# y>**«HHL*B£ffc*» 

w-r*c4*«r*4. £©*§£•, -ififiaaiiEWc©:?*-- 

fbMHW#K*«fiS-r£. 
[0075]ifc. J8d<0«^t©jqHW*ffii OTB. Ml 

& to ft . m^itimsmmm.^ * raw? o rt » & i > & 
*> iH, x>i?>©isjaaiigjstc*jwsy->aig 

NOx«l 7©*i«»fijW(fc»4*K:ttA 
©Mat?£g < L tc-fiifi N O -MM 1 7 ©&#tf b 

& utb. «^<b**ffSK-&t>*-cjifT-r 4«ar«ciKa 

l»9Wb*sff5eK^l>* -CjWt hie 4 #WP£BX 

^i^j>*fltsp^^b«i««j#s*«^-r s . 

[007 6] S 7 ^MUT, C©ltJfe©?f^{C 

fcWSNOxfcfcSU 7©l»^b*l5©aiS^-? i >*SttK 

7P-ft-HiECU3 0©ROM3 2fClBt#.i*ftT 
C0W;Hf>«-^PI««:CPU3 4lcJ: 

[0077)<Xf 77"1 O^Sf, ECU100 
tt. ^lOlK^t, NOxfcfe&l 7fC#tl,T 40 

mmmf^m^^om^ mimmmtctmNOx 
&mtemzm\ -e© 4 * tamo-it y * ?®K>wt>*) 
mwima. t 3 £ k> t /h $ < a /c 4 * % s o xttsstx 

MS^HtT-r-<^8#II!-C*^4flI^T-5>. Xf'^10 
1 -CSSPJSLfcti^CB. ECU30tt, #;U-^> 
©Htf£-SiS*7-f So 

*95£l//cig^«:«. ECU30B. Xf? 7' 1 0 2 Kit 50 
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A. S04**@tW&31*5l?T*-*. SOxM#saMII 

B. NOxttaflti 73WSOx8ta»K«:5lLru«ci»*B^ 
tcii. jtf£©#flM*25*TLTNOx«Kl 7©«« 
Sg£SOxfetiJiSg«±K:U NOx«4il7© 
A#*©^£*lt£* fc^py v^lcTZCt 

[0 0 7 9 ] <Xy--y -71 0 3 >&{C. ECU3 0B. 

^g^JSf ccr. soxMSIhI^isb. nox 

7K©JR3ftTl>/cSOx£{5«5££K:$i:aj-r-5> 

B. ECU 3 0B. Xf^l 0 2K1BI9. SOx*£# 
@a^B©ll?T^Mtf f £ . 
[008 0] <Xf 04. 1 05>Xf-^10 

3 -enmm vtcm^cu. ecu.3ob, xt- ■> 1 
f^io5tci*. y »*-«joe*>»»*nnt£ft«-r 

[ 0 0 8 1 ] <Xf v 1 0 6 ECU30B. 
Xj-yy'l 0 etCjt^. fftECU3 0©ROM3 2tC 

fstgsnri^ifD a n©NOxg!i!^i 7<dv v?-®*)Wt> 
«9B#rati4. ^^f^i o 5-cfH»JU7t'; v^-'m^m 

xttwti 7©jK^<bflE#v»*iwflra. 

[0 08 2] <Xfv'7'l 0 7XXK, ECU30B. 

^t- 7' i o 7 (ciiA. xf^io 6-c#ttJL//t y 

HA 1 4^±^5^J^-r -5. Xf ^l0 7 -C5S*>J 
mtsD&feMt* ECU3 0B. ^;U-5 L >©H?f*- 

[0 08 3] <Xf "^1 0 8 >Xf ^1 0 7 -CltS 
fflJtl/fcfltetCtt. N Oxgall 7 ©*05fbft£l»JW?f 
Sl/^S:t?SUci|iKl/t, ECU3 0B, Xf 5 

©»f*-a»7-rs. «ft«ft»iW#a©fW6ccj:9. 

h^±$ijtai©^tf> *st»B. *aanEwtc*5»*y- 
^mmmmmpMrnvm? «t o . «m©N oxM^ i 

7 ©«Bl5^b©aStf*«ft«WS . 
[0084] fcfc. C©*SS©^SItC*J^TB > «^<b 
fiJS*JiSJl'-^>©0ftECU3 O^Xf 7^1 0 1 =k 

M^Si&mmzti. ecu 3 o&xt-v^i o 2 
*iwf -r s c 4 (c j; 0 *^{c*5its«sim#i^"ii 

gfc. E C U 3 0 f'2'7'104 to J: Z$7s 7~ 

v 1 0 5 imn r *> c 4 k j; 0 *9M8tcfett&gattB 

^HJ#©*^^$n> Sfc. ECU30*5Xf ^7*1 
oefci^f^i 0 7^r^ff-5C4(cJ;«3*^ 
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[0 08 5] <K.bC- d ©SSfcOJBMCCfctt £ S OxM» 

©H*fe©^8g&C:teW £ S 0 xM#Isl«MSB#©N O xM*& 
17©A#*©2«SH:£. A^S0xt>t2 3tft 
tilS4i/cA^©SOxiSgi. m^*XSOx-fe>1f2 4 

-c%i\&z interna *<»s oxgm<Dm&f$zit*mvtcm 
©£-rs. 

t 0 0 8 6 ] S Ox^#liaMS^tffi^K: J: 9 10 

<„ -ei/T. a#XSOx-fe>if2 4r^ffi£ttfcm;tf 
* S Oxtfft#A#* s Ox-fe>-y-2 3 r^HJ3hfcA* 
XSO^gK-St/ci*, A**X©^MJ:b^-gCL 

&£»©•;? ^^Mtt-c-jgtc^-r * . ffi^sox 

ig£#A#* S OxjftKfc-Sc U . JUtffJKNOx 

«i 7 3&»6sox3&s&m$nsfc«> > m^so«ig 

©2r #A#* s Ox?gK<fc o < tt 0 . §f^iSS"C 
ffi#;*S05«ggj&*««— mtKZ. S ■€•©«. N 20 
OxMMl 7*6©SOx©ttffljMR< <b. NOx«il 
7 3&>6©SOxfiScttia3J s ?«4>TS?t*. ffl^SO>dffiS 

3&HSTu-ri»*. nojABKI 7«c»ar*sox*»tt< 

ftii. a^XSOx?^«A^XSOx?lg«fcO 

OxifflgJ: 0 6jff£{IAitt& < tt5*rso x»*gltK& 
a*«Mf f fttf. n o xfc&*& i74so >tt#*> 6 «iaSB 

Tit. tB^so«ifl[**Bi8«:*jt»-ci*«iaa^7u 

"^WyTfctt* Sre S OxSWBtWKHBfctttTT * C i 30 

[0087] [*2 vmrnvmrn c©3«t©j&a-c 

SMMWHSlB©NOxjlt«l 7©JR£fb0te<r>e. 
NOxlBK©NO)i«t*©SE<kK:3S^»Tl*iH-r4»^' 
tcoi»rtt9irs. HI 3BC©3Ull©Jg»tc*5WSSP 
StiWt&K©*WBH'C*»). «W«*4 0K:tt4fi©Sl 
fgf4 l*JRW6ti. S«®4 1 «C«KSn*!Rai!i«- h 
Ktiji^*l^4 2#flMttW6*VCC»S. 
-AF4 3B. S^i'i'F44^tTi7i";-t4 
5tCjS|&34m>&. SfctRAl?? b 44F*3«:tt > X 40 

[0 08 8 ] — »«^-*-* F 4 7 R&8t$aM4 
8*^lt. &j^7cSNOxMil5 0£f*3j^L, 
5/>^4 9KSa*Sn. 4r-5/>y4 9tt8«*5 1* 

ECU30, NOxM^l 7«©«fiR«:oi>rtt. 8*1 

©Hife©f * SMMKfcm £ isiar * s ®r . 
pi— ©w*# o-cKMtwu-r *. 

[0089]^-»y49OTSKlt NOxM^l 
7 3&»6»aT*W^©NOxiftStCifc«lyA:tt*«E 50 
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^4t5ttS^NO>cfe>t5 0»?>n, C©tH 
;fr*JEttECU3 0©A3J#--- h3 5tcA27S*i*. IS 

u«, NOxjuaati 7«cj:sNo^b*©— 

H-C**. CCtANOxitt. NOxttil 7 lCffi.A-t 

NOxiB, NOxitiii 7*»6»a-rssf*^*©iit 

{4B#F^*fc«5©NOxr^g^-r. CCT(JNOxS4Jil 
73&»6»UJ3n*Sf*^4»©<lWM*fc»)©NOx 

y ??CCl/TNOxM8Rl 7tC8MIS*lTl,»SNOx*SJ[ 

if -s . v #> i,$m*Jz> ** y - > ©tfc«-r©i6*is i/ 

Tpm#X#©NOx#NOx84J&l 7-CC0UK3tl&£. 

soffiawttBiKjto-r. UiNOx©?gs* s * s wffix«:^-r 

[0 0 9 0] Uft> Is Cft&ttD £?"<!:. J» 1 ©3U6©J& 

^{c*$i,>-rf¥§ttU/c«t^K:. NOxSiii 7©soxM# 

3&5ff^ u "<ji/k: **- -2> ©r . so xt&mmmnm^my 

t SC&tCttS. -€"l,"CNOx«ttl 7 0SOxi««S 

o xtt*@tk&s£2t?T r S C £ TEflC BJtfe-C* S *«. 

r. soxt»et»asjB:%©ttieia{X7i%a^-«. & 

[0 09 1 ] IfcASoINOxtjll 7©SffSB$©NOx 

?^ft^£> -t©sox»*BtMaaia«©NOx$wi^& 

*»J£U Cft£it$xTntf^©NOx8Ktffiig©M#> 
6*t^fc©fl^l»*fcI*C CC-CNOx?# 
<b*£tt. NOj«««tc8tA-r-SSf*^*©NOxB 
(ANOxfi) 4. NO>AU$©TtfeKg«lsft:NO>dft 
H^RKJ:S»SW/*+©NOxB (WNOxl) tc»-^ 
1,^**6115. C©£#|tilBANOx©fitt > NOxM 

mi 7©±as©gfmii!StcNOx-fe>if*gx«)#wsc 

it?. *©ffl*«*>6*fitRM*fc»J©NO)aaS4» 

»#*«©awtt*»6»tii-rac&*i-cs.s. */can 
Ox©»i^c©J:^tt^SKJ:orfe3|J»6tiS. 
[0 0 9 2]tftfe%. y->S^m* i j^L/T^-5£ 

ai*#fii^ra*/c •) ©«B8*»6»ffl s n oxs^it 

AT-S. lfc*SotfftNF|i3*fcO©NOxl«IMfi 
Wt«BBIllBR©W»4<cS. C©«-^. «ndffr»1^ 

T. WH^fcOClUNOxOlNOXAIt If-i? 
*>'^rt©^EEPMi«MI3li«iN©HS»i<t*. «t 
^tC©«l©»,f-Ctt. ^fiiNFra*fctl©NOx«4 

3 0©RAMrttCiBtgL/T*J< „ 
[0 09 3] N OxMSi 1 7 ©T^©P»a3S«: 
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NOx-te>1f-£BX9tttt&C£-C\ ^:<Dtiitim^hm&. 
©N0x*Hb^£$'J5tU C ft£*7JR8©§rn a n©*§^©?f> 

it&t. tdt'^mmtrntimn c t-c. s o x &#w 

[0094] NOxM^l 7<DffD a D B#©NOx!^{t 

mt. soxfes#[Him^sa:^©NOxM^i 7<dnox 

tl 6 ©?IKb^©M^ 6 N O yffl& 1 7 <D®&it<D&^ > 
&tfi%rrzzk&-c%Z. teis. frn a o©NOxS48U 7 

(DNoxmm^i^mmtmit, ^#>mm&ic&it>x 

ECU3 0©ROM3 2 ^ClBtSL/"C*J^> &s&fb 

«nw#a*f» 3 -a- 5 ^< # i we-r £ <t # ©jMswt* 

£^ 5bf£5£ L/-C E C U 3 0 © R O MtclEtS 1/ Tte < „ 
[0 09 5] C<Dmm<Dfcm-Ci*. &Tf(D^^iCLXN 

ox^bteti^&aj-rs. £-r; noxM^i i ku-> 

^hbOPm^^^^tiKWTNOxfet^l 70NOx«R 
Mfil^^r^fnS-lf. cn«±NOx£!R»T#ftl>#3§g 20 

tc-r&. c©<t*. NOxftfe^^btt^ias^'O 

[0 09 6] N OxM^ 1 7 {CiftA-r 

mz. . ? 3^m©£)E«#x * n o x«i 1 7 tcssu 

jt»<E> V s-^tC^JD^x-Cfe. NOxfcfe&l 7©fflP©P 

0«6<©P^«S^^SJ:bifi^K:^S„ C 30 
n», NOxl^l 7K©Sm*iT^fcNOx©il7cK:A 

2>. ^LX. NOxMMl 7 K.i!8iM2tlXl,>tcNOx<Dn 
-C#Scffi. S7cS4ir t A#X#©HC-£>CO>Ml7cgy 

[ 0 0 9 7 ] £ fc. C©Hit©ff^-CB. N Oxfiti 1 

7 kmlt s oxte&mmmmzmf? ^mmcomm^ 

tt. N O xj^b^^SfiiWTK: £ o fc**5*»K £bm 
KTS„ l¥jfrf££. C©Hife©?f^©g£SuSKb$lg-C 40 
B. B-J£©*ff )S©«*H«»« 
«fc £'<D®S© * 5 > ^tN Ox&4$£ 1 7 tC*f UTgS 

fijNOxftmMa^ntf u ^©itoNOx^fb^a'j 
[ o o 9 8 ] -e ut. ac£$n/cNOx^fb^*J0 1 4 

KqVrMilxJiQfcfiTlsfc&fttS. NOx&l!*il7©N 
Ox#{b14tl*^^ u $ -cffiT Ltci><D 

$/cc©££*so x*waf»!Hi*istti-'«s i*arc 

c&StflJST-*.. 50 
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[0099] s oxtimmmam&TZT uc6No#ft 

-r-S. ctiBH 1 5{c^-rj:^K:. NOx?S^b^#> Bf 

m&m. (Mz.it. 3 o o"c~4 2 o-csso ©fgHKfc 
i^-r. ^g^b^iiHio/cj&^^tCcfcD^jsfTSo m 

15TB ®#NOx8^a^ a D oB#T&£££©NOx& 
{b*£^U ©BSOx&SB^NOxjfKb^nVr. © 

(Dtmvit s o xttwaa^jMiJftttJR-c* k> . © b s 

Ox1£#[5|«&©*Hb^£^LTt>.5. 
[0100] iEW*<fc*G*Wff 3ftfcC»«tett. 
NOxM&©8^b©K^>KfED/cy j^XaV** 

h a * $ /cb v 3-m-^<DM.M&tftiti z>&t> tzms 
i7-?Ti>zi)\ litgigToiam^+^-cs.nB. y ^ 

[0101] ^tc. C©^i6©^!?S©SFm^b^g-C 

b> uiay v zmmzmmutcm. NOx^t 
oxftfe^i 7 <om<£itimmmm&^ni&i3;mm.&-cm 

-r^to^c©cfc-5^fiJtai ; &^teLr4>+^ 
n o*mtmt>m&-c ski *m-&-c$> z> . 
[0102] 5t-r, s#^fs©?s^i^-c© y - >ae 

tti»&s«fc»)fc. y->jHaw«*«ii>3*-c. nox 

flj^l 7©A^^?SS*<5<-r^Cit?NOxft4« 
1 7©^fb^}fliM-r^fe©-c*S. A^WtcBSl 5 
iCT^-r «fc 5 be. NO xS4^©ttte*^Sj#fb^JWTK: ft 

saix«« m'&isx $>mht£^mm) k*»ot. y- 
-54>©-e*6. 

[0103] cniB^fl©^{b©Ml^fi6<i; 1/ 

£tcimutmvxmn?zm&it<DmmmtL 
x. mi<Dmm<Dtemictoi>xm.wistc<i:5< l c. 
>wmuMW%ic $> sit icmmm$s. t^-^tct^x 

wr*. &tcm%ib<Dwmmi±vx, m%<t&wm& 
^^xmnox^t^ttJ:*) i>, 3.>¥><dh&um 

5„ eti B±i£ l /cttti^s© js^i^-c© y - >ag 
©^±©«efflia^-re*^ ^jasjw±©issa3£^ 

[0104] JiiT. 0 1 7 itiibt, C©Hit©^!H 
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JC*WSNOxtt»l 7©J»9WfcflJ©fc3*--*->*Bi 
9§T C ©$U®»1/ - > 5SXf-; 7> 6 & 
^n-ft- FBECU300ROM3 2Kll2ti.3ft 
Xis 0 . C <WWfP>U- 5£B^ffl««: C P U 3 4 &C 

[0105] <Xf-^201>lf, ECU100 

tt. o ifcte^x. NOxUBflti 7tc#uc 

StC^faNOxSJttHtoS^rtftV ttW*HI©3rr«tCN 10 

OxHHb^£»E-r s„ c n«tiiftij©N ox-fe 5 0 © 
X$>Zt m%? Xf 7 7"201 -cs^js v tcm^ 

iCit. ECU3 0», *;U-?->©||?f=Sr— B^T-T 

s. 

[0 106]<^f^'202>^f5 7'20 1tfS 
*B£Ufc»^K:tt. ECU 3 OB. Xf-;7"2 0 2 tCji 

sox^*i5iaMa^^f-rs. sox&miatmm 
it, NOysmn^soxtkmum^L'c^tji^m'^ 20 

tCtt. gf^fifel^TLtNOxllil 7 ©wag 
?ag£SOx6xt±lfigtLBtU So, NOxfc&£l7© 

[0 107] <Xf^7'2 0 3>^C 1 ECU30(J, 
Xf -^203 IcMfr. S Ox^SUm^S^T l/fc 
W^IStS. CCt> SOxtSfSWB, NOx 
tt»K 1 7 K:tRJR3nTl^cSOx5r«a^tcSfm-r* 

S-rH^f-r-S. ? y'2 0 3rS5£Wtu/ci«^K: 

ECU30«. X^v ~?2 0 2 CtKO > SOxffig, 30 

[0108] Of5-^204>^7-?^2 0 3ttS 
fljei/fc^Klt. ECU30B, ^-^^7*2 0 4(Cii 

osteite. NOx#ffc$5%«'J/£-f&. 
[0 1 0 9 ] <XT v V'2 0 5>^tC. ECU30«, 
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